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PREFACE. 



IT is feurteen yean since the first Edition of the Scholar's 
was o£fered to the Pablic. It has now gone through nine editions, and 
more than Forty Thousand copies have been circulated. In those places 
where it has been introdaced, it never has, to the best of our knowledge, 
been superseded by any other work which has conne in competition with it 
A knowledge of these fiicts is, perhaps, one of the best recommendations 
which can be desired of the work. 

It has now undergone a careful rerisal. Some of the rules have been 
thought to be deficient in examples ; in this revised edition, more than nx- 
iy new examples have been added under the different rules. Some have 
expressed a desire that answers might be given to the " MiteeUaneoui 
Quefttofw," at the end of the book; these have been added accordingly, 
and the number of these questions increased. But what more particularly 
claims attention in this revised edition, is the introduction of the rule of 
ExchangCy where the pupil is madp acquainted with the different curren* 
cies of the several states, (that of S. Carolina and Georgia, only excepted,) 
and how to change these currencies from one to another ; also, to Federal 
Money, and Federal Money to these several currencies. This has been 
done more particularly with a view to the accommodation of the State of 
New- York, and other more southern states, where this work has already 
acquired a very considerable circulation. Answers are given to many of 
the questions in diffei^nt currencies, so that the pupil in N. England, 
N. York, &c. will find an answer to the question, each in the currency of 
his own particular state. 

These comprehend the only additions in the present new edition. 

We have now the testimony of many respectable Teachers to behove^ 
that this work, where it has been introduced into Schools^ has proved a 
very kind assistant towardst a more speedy and thorough improvement of 
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Scholars in Numbers, and at the same time, has relieved masters of a heavy 
burden of writing out Rules and Questions, under which they have so long 
labored, to the manifest neglect of other parts of their Schools. 

To answer the several intentions of this work, it will be necessary that 
it should be put mto the hands of every Arithmetician : the blank after 
each example is designed for the operation by the scholar, which being 

' first wrought upon a slate, or waste paper, he may afterwards transcribe 

\ into his book. 

The Sui»FLEM£NTS to the Rules in this work are something new ; ex- 
perience has shown them to be very useful, particularly those ** Qii€«<tont," 
unanswered, at the beginning of each Supplement These questions the 
pupil should be made to study and reflect upon, till he can of himself devise 
the proper answer. They should be put to him not only cmce, but again, 
and again, till the answers shall become as fiuniliar with him as the num< 
hers in his multiplication Table. The Exercises in each supplement may 
oe omitted the first time going through the book, if thought jNroper, and 
taken up afterwards as a kind of review. 

Through the whole it has been my greatest care to make myself intelli- 
gible to thie scholar ; such rules and remarks as have been compiled from 
other authors are included in quotations ; the EkcampleSf many of them are 
extracted ; this I have not hesitated to do, when I found them suited to my 
purpose. 

Demonstrations of the reason and nature of the operations in the ex* 
fraction of the Square; and Cube Roots have never been attempted in any 
work of the kind before to my knowledge ; it is a {Measure to find these 
have proved so highly satis&ctory. 

Grateful fi>r the patronage this work has already received, it remains 

(mly to be observed that no pains nor exertions shall be spared to merit its 

continuance. 

^DANIEL ADAMS. 

Mani-Femon, (JV. H.) December 26A, 1815. 
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WABREN PIERCE. 
Pnc^tar oJKtW'Soltm Academy* 
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Sir I haTB perused with attention « The Seholar't Mthmetic," which you transmitted 

to me some time since. It is in my opinion, better calculated to lead students in our 
Schools and Academies into a comptete Imowledge of all that is useful in that branch of 
literature, than any other work of tne kind I have seen. With great sincerity I wish you 
success in your exerti<ms for the {uromotion of useful learning ; and I am confident that to 
be generally approved your wiDrfc needs only to be generally known. 

WILLIAM M. BICHABDSON, 
Preceptor of the Academy, 



Extrad of a Letter from the Hon. Jobv Whxelock, ll. d. Preeidenl of Dartmouth C^kgef 

to the Author, 

" The Scholar's Arithmetic is an improvement on former productions of the same nature. 
Its distinctive order and supplement will help the learner in hb progress; the part on Fe- 
deral Money makes it more usefyi ; and I have no doubt but the whole will be a new fond 
of profit in our country." 



September tthf 1807. 

The Schdar's Arithmetic contains most of the important Rules of the Arty and some- 
thing, also, of the curious and entertaining kind. 

The Subjects are handled in a simple and concise manner. 

While the questions are few, they exhibit a considerable variety. While they are gene- 
rally easy, some of them afford scope for the exercise of the Scholar's judgment. 

It b a good quality of the Book, that it has so much to do with Federal Money. 

The plan of showing the reasons of the operations in the extraction of the Square and 
Cube Roots is good. DANIEL HARDT, Jun. 

Preceptor of Chesterfield Academy. 



Extract of a Letter from the Rev. Laban Ainsworth of Jaffrey^ to the publisher of the 
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« The superiority of the Scholar's Arithmetic to any book of the kind in my knowledge^ 
clearly s^ptears from its sood effect in the schools I annually visit — Previous to its intro- 
duction, Aritiimetic was Teamed and performed mechanically ; since, scholars are able to 
S've a rational account of the several operations in Arithmetic, which is the best proof of 
eir having learned to good purpose." 
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THE 



SCHOLAR'S ARITHMETIC. 



INTRODUCTION, 



ARITHMETIC is the art or science which treats of nimiben. 

It is of two kindSy (heoreticai and orochcaZ/ 

The Theory of Arithmetic oKpiains the nature and qnalit^ of ntunber9» 
and demonstrates the reason of practical operations^ Considered in this 
sense, Arithmetic is a Science. 

Practical Arithmetic shews the method of working by numbers, so 
as to be most nsefiil and expeditious for business. In. this sense Arithmetic 
is an Art. 

DIREPTIONS TO THE SCHOLAR- 

Deeply impress your mind with a sense of the importance of arithmeticai 
knowledge. The great concerns of life can in no way be conducted without 
it. Do not, therefore, think any pains too great to be bestowed for so noble 
an end. Drive &r from you idleness and sloth ; they are ^at enemies to 
improvement Remember that youth, lil^e the mormng, will soon be past, 
and that opportunities once neglected, can never be regained. First of all 
things, there must be implanted in your mind a fixed delight in study ; 
make it your inclination ; *yA desire accompliihed is sweet to £e soul,** Be 
not in a hurry to get through your book too soon. Much instruction may be 
given in these few words, understand every tbino as you oo along. — 
£ach rule is first to be committed to memory ; afterwards, the examples in 
illustration, and every remark is to be perused with care. There is not a 
word inserted in this Treatise, but with a design that it should be studied 
by the Scholar. As much as possible, endeavour to do every thing of your- 
self ; one thing found out by your own thought and reflection, will be of 
more real use to you, than twenty things told you by an Instructor. Be not 
overcome by little seeming difiiculties, but rather strive to overcome such 
by patience and application ; so shall your progress be easy and the object 
of your endeavours sure. 



On entering upon this most useful study, the first thing which the Scholar 
has to regard, is 

NOTATION. 

NoTATroN is the art of expressing numbers by certain characters or fig* 
ures : of whi^h there are two methods. 1 . The Roman tnethod^ by Letter! 
t. The Jlrahic. methrul b} Figtinp*- The latter is that of (general h%^. 



8 INTRODUCTION. 

Id the Arabic method all numbers are expressed by these ten characters 
or figures. 

1 2346678 9 

Unit ; or two ; three ; four ; five ; six ; seven ; eight ; nine ; cyphea 
one [or nothing. 

The nine first are called sigmficaru figuresy or digiU^ each of which 
standing by itself or alone, invariably expresses a particular or certain num- 
ber ;. thus, 1 signifies one^ 2 signifies two, 3 signifies ihrfie, and so of the 
re^t,/untii you come to ntncy but for any number more than nine, it will 
alwgtys require two or more of those figures set together in order to ex- 
press that number. This will be more particularly taught by 

NUMERATION. 

Numeration teaches how to read or write any sum or number by figurea 

In setting down numbers for arithmetical operations, especially with be- 
ginners, it is usual to begin at the right handf and proceed towards the left. 

Example. If you wish to write the sum or number 637, begm by setting 
down the sevens or. right hand figure, thus 7, next set down the three, at the 
lefl hand of the seven, thus 37, and lastly the Jive, at the left hand of the 
three, thus. 63*7, which is the number proposed to be written. 

In this sum thus written you are next to observe that there are three places, 
meaning the situations of Uie three different figures, and that each of these 
places has an appropriated name. The Jirst place, or that of the right hand 
figure, or the place of the 7, is called unifs place; the second place, or that 
of the figure standing next to the right hand figure, in this the place of the S, 
is called ten*$ place ; the third place, or next towards the lefl hand, or place 
of the 6, is called hundred's place ; the next or fourth place, for we may 
suppose more figures to be connected, is thousandths place ; the next to this 
tens of ^lousand^s place, and so on to what length we please, there being 
particular names for each place. Now every figure signifies differently, ac- 
cordingly as it may happen to occupy one or the other of these places. 

The value of the first or right hand figure, or of the figure standing in the 
place of units, in any sum or number, is just what the figure e;^presses stand- 
ing alone or l^ itself; but every other figure in the sum or number, or those 
to the lefl hand of the first figure, have a different signification from their 
true or^^^ral meaning'; for the next figure from the right hand towards 
the lefl,wHMft figui^e in the place of ^en^, expresses so many times ten, as 
the same figure signifies units or ones when standing alone, that is, it is ten 
times its simple primitive value ; and so on, every removal from the right 
hand figure, making the figure thus removed ten times the value of the same 
figure when standing in the place immediately preceding it. 

Example. Take the sum 3 3 3, made by the same figure three times 
repeated. The first or right hand figure, or the figure in the place of units, 
has its natural meaning or th|^ same meaning as if standing alone, and signi- 
fies three units or ones ; but tlie same figure again towards the lefl hand in 
the second place, or place of tens, signifies not three units, but three tens, that 
is thirty, lis value being increasedin a tenfold proportion ; proceeding on still 
further towards the lefl hand, the next figure or that in the third place, or 
^liice o£,hundreds signifies neither three nor thirty, hnt three hundred, which 
is ten times the value of that figure, in the place immediately preceding it, or 
that in the place of tens So you might proceed and add the figifre 3, fifly or 
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tn handred times, and eyery time the figure was added, it would dgiiify 
ten times more than it did the last time. 

A Cypher standing alone is no signification, yet placed at the right 
hand of another figure it increases the value of that figure in the same ten- 
fold proportion, as if it had been preceded by any other figure. Thus 3, 
standing slone, signifies three; place a cypher before (30) and it no longer 
signifies three, but tkiriy; and another cypher (300) and it signifies three 
hundred. 

The value of figures in conjunction, and how to read any sum or num- 
ber agreeably to the foregoing observations^ may be fiilly understood by the 
following « 

TABLE. 
.^ s . '3* '^^^ words at the head of the Table shew 

ig g g s 9 \ ^^ signification of the figures against which 

^ ««H .S J^ S 'S ^^7 B^^<^ \ ^^ ^^^ figures shew how many 

• ^ § 2 3 .B i of that signification are meant. Thus Unit$ 

gS^^oHg in the first place signify ofiet» and 6 standing 

guaj^^ ^g^ ^ against it, shews that nx one$ or individuals 

•'^^a'®2 ai'^^l'^ ^^^ ^^^^ meant ; tens in the second place 
S^^i&^g&^iS • . shew that every Bgare in this place means s^ 
^ 'S ^jl^Fil^^SS'a many tens, and 3 standing against it, shews 
PQ^HH&H^i^KHHffiEHcS that three tens are here meant, equal to thir- 
2167235421836 ^y, what the figure really signifies. Hundreds 
340762146312inthe third place shew the meaning of fig- 
13025037645 ures in this place to be Hundreds, and 8 
4139821064 shews that eight hundreds are meant. In 
270213 6 75 the same manner the value of each of the re* 
46327291 maining figures in the table is known. Hav- 
1 2 3 4 6 3 2 ing proceeded through in this way, the sum 
2 3 4 5 6 7 of the first line of figures or those immedi- 
8 9 9 8 ately against the woi^s, will be found to be 
7 6 5 4 Thxo Billions, one hundred sixty seven thoU' 
^ 12 3 sands, two hundred and thirty-five Millions ;. 

4 b four hundred twenty-one thousands ; eight hun- 
7 dredand thirty-six. In the like manner may be 
read all the remaining numbers in the Table. 
Those words at the head of the Table are applicable to any sum or num- 
ber, and must be conunitted perfectly to memory so as to be readily applied 
on any occasion. 

For the greater ease of reckoning, it is convenient and often practised in 
public offices, and by men of business, to divide any number into periods 
and half periods, as in the following manner : 

5. 3 7 9, 6 3 4. 5 2 1, 7 6 8. 6 3 2, 4 6 7 
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Thts AiAo.. ^AJL u^nres trom the right hand are called the vmt ptrwa, lae 
next six the mdHion period, after which the triUion, quadrillion, qmnkUion > 
periods, &c. follow in their order. ) 

Thus hy the use often figures may be reckoned e^eiy thing which can 
be numbered ; things, the muhitade of which &r exceeds the comprehen- 
flion of man. 

** It may not be amiss to illustrate by a few examples the extent of num« 
** ben, which are frequently named without being attended to. If a per- 
" son employed in teuing money, reckon an hundred pieces in a minute, , 
and continue at work ten hours each day, he will take seventeen days 
to reckon a (pillion ; a thousand men would take 45 years to reckon a bil- 
lion. If we suppose the whole earth to be as well peopled as Britain, 
" 8ind to hare been so from the creation, and that the whde race of mankind 
"had constantly spent their time in telling from a heap consisting of a 
** quadrilUon of pieces, they would hardly haye yet reckoned a thousandth 
** part of that quantity." 

After having been able to read correctly to his instructor, all the num- 
bers in the foregoing Table, the learner may proceed to write the follow- 
ing numbers out in figures. 

Two hundred and sixty-three. 

Five thousand one hundred and sixty. 

One hundred thousand, six hundred and four 

Five million, eighteen thousand, seven hundred k six. 

Two million, six hundred and fifty thousand, one 
hundred and tbirtv-sev«cn. 

Seven hundred and nmety-four million, one hun- 
dred and forty-nine thousand, five hundred 
and twenty. 

Three thousand, nine hundred and forty million 
four hundred and two thousand, eight hundred 
and four. 

Five hundred thirty six thousand, two hundred and 
seventy two million, one hundred and three 
thousand and six. 

Four Inllion, six hundred thousand million, seven 
hundred thousand, two hundred and ninety- 
two. 



Explanation of the Characters made use of in this Work. 

The sign of equality ; as 100 ct&=l Dol. signifies that 100 cents 
are equal to 1 dollar. 

Saint George's Cross, the sign of addition ; as 2+4=S, that is, 3 
added to 4 are equal to 6. 

The sign of subtraction ; as 6 — 2=4 ; that is, 2 taken fr§m 6 leaves 4. 
i Saint Andrew's Cross, the sign of multiplication ; as 4 X 6=24 ; 
I that is, 4 times 6 are equal to 24. 
Kf i Reversed Parentheses, the sign of division; as 3)6(2, that 

"^^ i^ i is, 6 divided by 3 the quotient is 2, or 6-r 






The sign of proportion ; as 2 : 4 :: 8 : 16, that is, as 2 is 
to 4 so is 8 to 16. 



SECTION L 



PUNDAMEJVTAL RULES OF ARITHMETIC. 

1 HESE are four. Addition, Subtraction, Multiplica- 
tion, and Division; they may be either simple or compound; 
simple, when the numbers are all of one sort or denomina- 
tion ; compound, when the numbers are of different deno- 
minations. 

They are called. Principal or Fundamental Ruies, be- 
cause all other rules and operations in arithmetic are 
nothing more than various uses and repetitions of these 
four rules. 

The object of every arithmetical operation, la, by certain given quantities which are 
known, to find out others which are unknown. This cannot be done but bv changes ef- 
fected on the given numbers ; and as the only way in wMch numbers can oe changed u 
either by increasing or diminishing their quantities, and as there can be no increase or 
diminution of nunaoers but by one or the other of the above operations, it- eonsequently 
follows, that thete four rules embrace the whole art of Arithmetic. 



i 1. SIMPLE ADDITION. 

Simple Addition is the putting together of two or more numbers, of the 
same denomiDatlon, so as to make them one whole or total number, called 
the sum, or amount. 

RULE. 

1. Place the numbers to be added one under another, with units under 
units, tens under tens, &c. and draw a line under the lowest number. 

2. Add the right hand column, and if the sum be under ten, write it under 
the column ; but if it be ten, or any eyact number of tens, write a cypher ; 
and if it be not an exact aumber of tens, write the excess above tens at the 
foot of the column, and for every ten the sum contains, carry one to the next 
column, and add it in the same manner as the former. 

i 3. Proceed in like manner to add the other columns, carrying for the 
tens of each to the next, and set down the full sum of the last or left hand 
column. 

PROOF. 

Reckon the figures from the top downwards, and if the work be right 
this amount will be equal to the first ;— or, what is often practised, ** cut 
*^ off the upper line of figures and find the amount of the rest ; then if the 
** amount and upper line when added, be equal to the sum total, the work 
*' is supposed to be right." 



SIMPLE ADDITION. Sict. I. 1 

EXMiPLES. 

l.WHATWfflbcgjgll ItSlH III I 

the amoant of ... 3 6 1 2 dolls. 8043 dolls. 661 dolls, and of 3 
doDars when added together ? 



Here are four sums given for addition ; 9 - • 

two of them contain uniU^ teru^ kundrediy ^ J c i -^ 

ihoutandi; another of them contains uniU^ E^ ^ »§ ^^ »§ 

tenSf hundreds; and a fourth contains units f 3 6 1 2 dollars 
only. The first step to prepai^e these sums 

for the operation of addition, is to write them i 8 4 3 dollars 

down, units under units, tens under tens, &c. i 6 5 1 dollars 

thus; — t 3 dollars 

Answer, or Amount, 12 3 9 dollars 




Amount of the three lower lines, 8 6 9 7 



Proof, 12 3 9 

To find the answer or amount of the sums given to he added, begin with 
the right hand column, and say, 3 and 1 make 4, and 3 are 7, and 2 are 9 , 
which sum (9) being less than ten, set down directly under the colunAi you 
added. Then proceeding to the next column, say again ; 6 and 4 are 9, 
and 1 is 10 ; .being even le», set down 0, and carry one to the next column, 
saying 1, which I carry to 6 is 7, and is nothing, but 6 make 13 ; which 
sum (1 3) is an excess of 3 over even ten ; therefore set down 3 and carry 
1 for the ten to 8 in the next column, saying 1 to 8 is 9, and 3 are 12 ; this 
being the last column, set down the whole number (12) placing the 2, or 
unit figure directly under the column, and carrying the other figure, or 
the 1, forward to the next place on the left hand, or to that of Tens of 
ikousandsy and the work is done. 

It may now be required to know if the work be right. To exhibit the 
method of proof let the upper line of figures be cut off as seen in the ex- 
ample. Then adding the three lower lines which remain, place the amount 
(8697) under the amount first obtained by the addition of all the sums, ob- 
serving carefiilly that each figure fall directly under the column which pro- 
duced it; then add this last amount to the upper line which you cut off; 
thus 7 to 2 are 9 ; 9 to 1 are 10 ; carry one to 6 is 7 and 6 are 13 ;' I which 
I carry again to 8 is 9 and 3 are 12, all which being set down in their proper 
places, and as seen in the example, compare the amount (12309) last ob- 
tained, with the first amount (12309) and if they agree, as it is seen in this 
case they do, then the work is judged to be right. 

Kote. — The reason of carrying for ten in all simple numbers is evident 
from what has been taught in Notation. It is because 10 in«an inferior 
column i9 just equal in Value fo 1 in a superior column. As if a man should 
be holding in his right hand half pistareens, and in his left, dollars. If you 
should take 10 half pistareens from his right hand, and put one dollar into 
his left hand, you would not rob the man of any of his money, befcause 1 of 
those pieces in his left hand is just equal in value to 10 of those in his 
right hand. 
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SUPPLEMENT TO ADDITION. 



THE attentive scholmr who has understood, and stiD carries in his mind, 
what has already heen taught him of Addition, wiU be able to answer lus 
instructor to the following 

qUESTIONS. 

1. What is simple Addition ? 

% How do jou place numbers to be added ? 

3. Where do jou begin the addition ? 

4. What is the answer called ? 

5. How is the sum mr amount of each column to be set down t 

6. What do you obserre in regard to setting down the sum of the last 

column ? 

7. Why do you carry for ten rather than any other number T 

8. How is addition proved ? 

Note. Should the learner find any difficulty in giving an answer to the 
above (j^uestions, he is advised to turn back and consult his tlule, with its 
illustrations. . t 



1 y 



EXERCISES. 



1. What is the amount of 2801 2. Suppose you lend a neighbour 

doUars; 766 dollars; and of 897 £210 at one time, £76 at another, 

dollars, when added together ? £17 at another, and £9 at another. 

Jhu. 3963 doOan. What is the sum lent ? Jinx. £312. 



Note. The scholar who looks at greatness in his class, will not be dis 
couraged bv a littie difficult which may at first occur in stating his ques- 
tion, but wiU apply himselfthe more closely to his Rule, and to thinking, 
that if possible he may be able himself to answer what another may be 
obliged to have taught him by his instructor. 

3. A tree was broken off by the 4. A man being asked his age, 

wind, 27 feet from the ground ; the said he was 27 years old when . he 

part broken off was 71 feet long; married, and he had been married 

what was the height of that tree l^- 16 years* What was the man's 

fore it was broken ? age ? 

4nt. 9Bfeet. Ant. At. 
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6. Washihotoh was bom in the 
year of our Lord 1732 ; he was 67 
years old when he died; in what 
year of oar Lord did he die f 

Am. 1799. 



6. There are two numoers ; the 
less number is 8761, the difference 
between the numbers is 597 ; what 
is the greatest number t 

Jtiif.9968. 



7. From the Creation to the de- 
parture of the Israelites firom Egypt 
was 2613 years ; to the siege of 
Troy, 307 years more ; to the JEuild- 
ing of Solomon's temple, 180 years ; 
to the building^ of Rome, 261 years ; 
to the ezpulnon of the kiiM from 
Rome, 244 years ; to the mstrac- 
tion of Carthage, 363 years ; to the 
death of Julius CsBsar, 102 yean ; 
to the Christian sra, 44 TBBIB ; re- 
quired the time from the Crealioii to 
me Christian »ra ! 

jIim.4004. 



8. At the kte Census, taken 
#A. D. 1810, the number of inhabit- 
ants in the seyeral ffem-England 
SUiUi was as Mows ; viz. Maine, 
228706 ; ff. HampMre, 214460 ; 
Vermont, 217896 ; Moi^whuuetU, 
472040 ; Bkode-Idand, 76931 , Gm- 
fiedftCttl, 261942; what was the num- 
ber of inhabitants at that time m 
New-Ei^4and "* 

Am. 1471973. 



9. There are five numbers, the 
first is 2617; the second 893; the 
Aird 1702; the fi>urthas much as the 
three first; and the fifth twice as 
4ttuch as the thiid and fiMirth ; what 
is the friiole sum % 

Mm. 24262. 



10. A gentleman left his son, 
2476 dollars more than his daughters, 
whose fi>rtune was 25 thousand, 25 
hundred, and 25 dollars ; what was 
the son's portion, and what was the 
amount of the whole estate ? 

Ans. Son's portion, 30000. 
Whole estate, 6762'^ 
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J % SIMPLE SUBTRACTION. 



SIMPLE SUBTRACTION is taking a lesa number from a greater of 
the same denomination, so as to shew the difference or remainder ; as 5 
taken from 8» there remains 3. 

The greater number (8) is called the Miniund^ the less number (5) the 
SuhtrahMd, and the difference (3) or what is left after Subtraction, the 

RULE. 

** Place the less number under the greater, units under units, tens under 
tens, and so on. Draw a line below ; then begin at the right hand, and 
subtract each figure of the less number from the figure above it, and place 
the remainder directly below. When the figure in the lower line exceeds 
the figure above it, suppose 10 to be added to the upper figure; but in 
this case you must add 1 to the under figure in the next column before you 
subtract it This is called, borrowing ten«" 

PROOF. 

Add the remainder and aubtrahend together, and if the sum of them cor- 
respond with the minuend, the work is supposed to be right. ^ 

Minuend 8 6 6,3 The numbers being placed with the larger 

« uppermost, as the rule directs, I begin with the 

Subtrahend 6 2 7 1 unit or right hand figure in the subtrahend, 

— _— and say, 1 from 3 there remain 2, which I set 

Remainder 3 3 8 2 down,and proceeding to tens,or the next figure, 

' 7 from 5 i cannot, I therefore borrow, or sup 
Proof 8 6 5 3 pose ten to be added to the upper figure (5) 

which make 15, then I say 7 from 15 and there remain 8, which I set down ; 
then proceeding to the next plice^I say, 1 which I borrowed to 2 is 3, and 
3 frc^ 6 and there remain 3 ; this I set down^ and in tke nextplaee 1 say 5 
from 8 and there remain 3, which I set down and the work is done. 

Proof. I add the renudnder to the subkahend, and finding the sum jusli^ 
equal to the minuend, suppose the work to be right. 

Note. The reason of borrowing ten^ will appear if we consider, that, 
when two numbers are equally increased by adding the same to both, their 
difference will be equal. Thus the difference between 3 and 5 is 2 ; add 
the number 10 to each of these figures (3 and 5) they become 13 and 15, 
still the difference is 2. When we proceed as above directed, we add or 
suppose to be i added, 10 to the minuend^ and we likewise add one to the 
next higher place of the subtrahend^ which is just equal in value to 10 of 
the lower place. 

2. From 3278. 6 ^32 1465 the minuend. 
Take 106793612342 the subtrahend. 



Remainder. 
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NoU, — ^In case of horrwdn^ ten, it is a matt^ of indifference, u it n 
spects th^ Operation, tfhether we sappose ten to be added to the upper 
figure, and from the sum subtract the lower figure and set down the dtf* 
ference ; or, as Mr. Pike directs, first subtract the lower figure from 10, 
and adding the difference to the figure above, set down the sum of this 
difference and the upper figure. The latter method may perhaps ))(^(t]f ought 
more easy, but ijt is conceived, that it does not lead the upderstaiiding of 
youth so directly into the nature of the operation as the former. 

1. From 1023674231798106^ 
Take 8791284506703281 



Rem. 




2. From 
Take 


1023674 231798106^ 
8791284506703281 


Rem. 





9. From 21468317012101, takci 568497067382. Rem. 20899819944719 



'<9 



4. from 364710825193» take 279403865746. Rem. 8530695949^ 

5. From 168012372458, take 89674807683. Rem. 78337564775. 

6. Fro\n 1006105^8134^; tyce 99874197867. tiM: 736330867. 

7. From 628103570126, 6ke 248976539782^. Reitt; 379f27030344. 

8. From 10000, take 9999. Rem. 1. 9. From lObob, tak<^ t KHiS. 9999. 

The distance of time since any remarkahle event, may he fomid hy snh- 
tracting the date thereof from the present year. 

, EXERCISES. So, likewise, the distance of time from 

1. How long since the Ameri- the occurrence of one thing to that of 

another, may he foand hy sohtracting tbf 
Aii^ df the tiniig firit hap]^iiiti|f; fr6m 
that of the last. «. 

EXiMPLE. 

i. How long from the discoyeiry of 
America by Coltimtxis, 1492, to Chiii com-* 
mencement of the war, 1775, which gain- 
ed our Independence ?, 

17 7 5 
r ^ 9 .« 



i^can Independence, which was 
declared in 1776 ? 
18 17 present time. 
17 7 6 date of Ind. 

An^ 4 1 years since. 



2. King Charles, the martyr, 
was behefided 1648 : how many 
r^ai9 iij it skce ? 



Ans. 2 8 



Sffears^ 

2<^ llow Iqog'froDi the .termi^i^tjion of 
the. war in 178^ wHich^gaiMd our Inae^. 
pepdog^e, to tn^ commenQenjenc of, tp^ 
last war between th^ United $^iki aha 
Great Britain in 1 8 1 2 ? Ans. ^ -- 

C 
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SUPPLEMENT TO SUBTRACTION. 



QUESTIONS. 
]• What 18 Simple Sabtracfion ? 
f. How many numbers most there be given to perfonn that operation ! 

5. How most the given numbers be placed ? 
4. What are they called ? . 

6. When the figure in the lower number is greater than that of the up- 
per number from which it is to be taken, what is to be done i 

6. How does it appear that in subtracting a less number from a greater, 
the occasional borrowing oj ten does not affect the difference between 
thesfe two numbers ? 

7 How is subtraction proved ? 

EXERCISES. 

1. What is the difference between 2. From a piece of cloth that 
78S60 and 5421 ? measured 691 yards, there were sold 

Au. 72939. 273 yards ; how many yards should 

there remain ? Ans. 41J. 



\ 3. There are two numbers, whose 4. What number is that which 
is 375 ; the greater num- taken firom 175 leaves 96 ? 



ber is 862 ; I demand the less ? Am. 79. 

Ans. 487. 



5. Suppose a man to have been bom in the year 1745, how old was he * 
in 1799? ' ^ ' An», 54 years. 



6. What number is that to which if you add 789 it will become 6350 ? 

Aru. 5561. 



7. Supposing a man to have been 63 years old in the year 1801 ; in 
what year was he bom ? Aru. in the year 1738. 



8. At (he census in 1800, the number of inhabitants in the New-England 
States was 1233011 ; at the late census in 1810, the number was 1471937 ; 
f . What was the increase of the population in the New-Eocrland States in the 
tkn yean between 1800 and 1810 ! Ans. 238926* 






•< 
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} 3. SIMPLE MULTIPLICATION- 



Simple Multiplication teaches, having two numbers given of the same 
denomination, to find a third which shall contain either of the two given 
numbers as many times as the other contains a unit. Thus, 8 multiplied by 
5, or 6 times 8 is 40— The given numbers (8 and 6) spoken of together, are 
called Factors. Spoken of separately, the first or largest number (8) op 
number to be multiplied, is called the Multiplicand; the less number (b) 
or number to multiply by, i? called the multiplier, and the amount (40) the 
Product 

Before any progress can be made in thiar. rule, the following Table mu$*.. 
be committed perfectly to memory. 



• 


MULTIPLICATION TABLE. 




1 1 2 1 3 4 6 6 7 1 8 1 9 | . 10 | . 11 


i«| 


2 1 4 1 6 1 8 1 10 1 12 1 14 1 16 1 18 | 20 | 22 


24 


3 1 6 1 9 1 12 16 18 21 1 24 1 27 | 30 | 33 36 


4 1 8 12 16 1 20 1 24 1 28 1 32 , 36 | 40 | 44 | 48 


5 \ 10 15 1 20 25 1 30 | 35 | 40 45 | bQ , ^5 | 60 


6 1 12 1 18 1 24 30 1 36 | 42 48 | 54 | 60 66 \ ' 1% 


7 14 1 21 1 28 1 36 1 42 49 56 63 70 | 77 | 84 


8 1 16 1 24 1 32 1 40 48 | 56 | 64 | 72 I 80 | 88 [ 96, 


9 18 1 27 1 36 45 1 64 63 | 72 81 90 99|108| 


10 1 20 1 30 


40 1 60 1 60 1 70 1 80 1 90 100 | 110 | 120 


1 1 1 22 1 33 


44 1 66 1 66 1 77 1 88 | 99 j llO | 121 132 


12 1 24 1 36 1 48 1 60 1 72 1 84 1 96 | 108 | 120 | 132 1. 144!] 



By this table the product of any two figures will be found in that square 
which is on a line with the one and directly under the other. Thus, 66 
the product of 7 and 8, will be found on a line with 7 and under 8 : so 2 
times 2 is 4 ; 3 times 3 is 9, &c. — In this way the table must be learned 
and remembered. 

^ - ■ 

RULE. 

1. Place the numbers as in Subtraction, the larger number uppermost 
with units under units, &c. and then draw a line below. 

2. When the multiplier does not exceed 12 : begin at the right hand.of tlie 
multiplicand, and multiply each figure contained in it by the multiplier^ set- 
ting down all over even tens and carrying as iii addition. 

3. Wlien the multiplier exceeds 12 ; multiply by each figure separately, 
first by the units of the multiplier, as directed above, then by ihe ienst 
and the other figures in their oVder, remembering always to place the first 
figure of each product directly under the figure by which you multiply ; 
having gone through in this manner with each figure in the multiplier, add 
their Sjpveral products together, and the sum of them will be the product 
required. 



t 

\ 



I SIMPLE Mt>LriPLICATION« 8tcT, I, % 

EXAMPLES. 

1. Multiply 5291 by 3. The nomben being placed as aeen under 

oPBRATioir. the operatioo, say — 3 times 1 is 3 ; which 

6 S 9 1 Moltipljcand. set down directly undier th<^ multiplier ; 

3 Multiplier* then 3 times 9 is 27 ; set down 7, and carry 

— — 2. Again 3 times 2 is 6 a^d 2 I carry is.8; 

15 8 9 3 Product set down 8: then lastly, 3^ timeff 5 is.l5» 

which set down, iif^d the work i«, done. 



2. What is the product of 4175 multiplied by 37 ? 

Pbc th.P.eto« thu.. I ^ ^ n ilt^ 

2 9 2 2 5 Prod, by the ifnt^ (7) of the mul- 
12 5 2 5 Product by the fenf (3) [tiplier 

15 4 4 7 5 Product or answer. 



hi this example, its the multiplier exceeds 12, therefore, you must multi- 
pbr by each figure separately. First, by the units (7) just in the iqanner 
of the other example. Secondly by the tens (3; in the same way e^ccept- 
ing only, that the first figure of the product in the multiplication by 3i must 
t be placed under the 3, that is, under the. figure by which you multiply. 

Lastly, add these two products together, and the suin of them|i« ti^ an- 
swer. 



j> 



^ Proof — ^The better way of proving Multiplica.tion is by Division : but 
till the pupil shall haye. been instru^^d in that rule ho; inay. sufke.^se of 
the foUowing 

METHOD. 

I 

Cast the nines out of the Multiplicand, and set the ren^ainderat the 
right hand of a, cross; do the same with the Multiplier, and sec the. remain^ 
der at the left hand of the cross ; then multiply the %uces,at the right and 
left of the cross together, cast the nines out of the product, and set the re? 
mainder over the cross ; also cast the nines out of the answer or product 
of the multiplicand and multiplier, and set the remainder under the cross, 
'' which will be the same as that over it if, the work be right.. 

p KoTK^ — To east the nmu out of any number, proceed thus : bednning atthe rij^ haad 

of the nomber, add the figures ; when ike sum exceeds 9, drop the sum and begiii aneyr, 

Igr adding, (irk, the figures which would express it. Pass by the nines j and when the mm 

^ eome« out exactly 9, neglect it ; what remains after the last addition, will be the remain* 

^ 4tT flonghi ', for example — suppose it*be' required to cast the 9*s Out of S7639i, proce^ 

tbos :— 6 to 7 b 12, which sum (ttoelve) as it exceeds 9 you must drop> and beginning aneWr 

HjFti add th^ figmnes (12) which would expreSs twelve, saying 1 to 2 is 3 (pioceodin^ With 

d|A other figures which remain to be added) and 6 are 9, being exadluinne, neglect it, and 

begin again; 3 to 9 are twelve; agajh drop the sum (twelv^ andidd the figures (12) 

wfieh would express it, 1 to 2 is 3 and 4 are 7, which sum (4} is the remaSxider alter the, 

' t^dition, or the thing sought, a|id is (he reroeikider that would be left after^dhidinith^,. 

678904 by9. 
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3. Multiply 7 6 5 3 2 MulUplicand. 

6 6 Multiplier. 

3 8 2 6 6 10 
4 5 9 18 12 



/ 



PBOOF. 
1 

2X5 
1 



49744630 Product. 



Troof, I cast the 9^8 ont of the Multiplicand and iet the remainder ^5) 
a^the right h&nd of the cross ; I do the same with the Multiplier, and Mt 
the remamder (2) at the leA hand of the cross ; these remainders I mi^lti* 
ply-tog^ether, and casting out the 9*s from the product (10) the remaindei* 
is 1, which 1 set at the top of the cross ; I then cast out the 9's from the 
Product (49744630) and set the remainder (1) at the bottom of the crost; 
which as it agrees with the remainder at top, I suppose the work to h% 
right. 

There is nothing more easy than provmg Multiplication by this method 
80* soon as the scholar shall have given it such attention, as to make it a 
little familiar. 

Note, Should the Multiplier or Multiplicand, either or both, be leai 
than 9, they are to betaken ais the remainders. 



4 Multiply 37848 by 235. 
dadt 8893810. 



5. Multiply 14356 by 646 Pi^ 
docl. 9302688. 



6. Multiply 29831 by 
duct, 28399112. 



. PI 



7. Multiply 93956 fay870«. Pk^ 
duct, 817793024. 
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8. Multiply 98704563 by 75604 Prod. 7462469781062 

9. - 3 4. 62321- 96484 - 334058679364 

10. - 6 2 7 5 3 5-15728 - 8297070480 

11. • 2 7 5 8 2 7-19726 - 5440687575 

12. - 696374-4 63957 - 323087691918 

CantracttQUs and varieties in MuUiplicatioh. 

Anj number which may be produced by the multiplication of two or 
more numbers, is called a composite number. Thus 15 which arises from 
the multiplication of 5 and 3, (3 times 6 is 15) is a composite number ; and 
ttiese numbers, 5, and 3, are called comjponent parts. 'Therefore, 

I, If the multiplier be a composite number ; multiply first by one of Ae 
component parts, and that product by the other ; Uie last product will be 
the answer sought. 

EXAMPLES. 
1. Multiply 6 7 by 1 6 

OPERATION. 
6 7 

' ■ k one of the component parts. 



3 3 6 

3 the other component part. 



V I 5 Product of 67 mult, by 16. 
t. Multiply 867 by 48, Product, 17616. 

OPERATION. 

Consider first what two numbers mu- 
tiplied together will produce 48 ; that ie, 
what are the component parts of 48 ? — 
Answer, 6 and 8 (6 times 8 is 48) there- 
fore multiply 367 first by one of the com- 
ponent parts, and the product thence 
arising by the other ; the last product 
will be the answer sought. 



3, Mult 683 by 66. Prod. 32648. 4. Mult. 1086 by 72. Prod. 78192. 

OFBRATION. OPERATION. 



2* " When there are cyphers on the right hand of either the multiplicand or 
" multiplier^ or both^ neglect those cyphers ; then place the significant ^g- 
** ures under one another, and multiply by them only ; add them together 
** 18 before directed, and place to the right hand as many cyphers as there 
" are in both the factors." ' 



8tGT. L S. SIMPLE MULTIPLICATION. U 

EXAMPLES. 
1. Multiply 66430 by 6200. ^ 

OPERATIOir. ' 

6 6 4 3 Here in the multiplicatioD of 66430 by 

6 2 6200, the cyphers are seen neglected, 

— ^— — — — and regard paid only to the significant 

figures. To the product are annexed 
3 cyphers ; equal to the number of cy- 
phers neglected in the factors. 

*340236000 



t. Molt. 3 6 5 3. Mult. 78000 by 600. 

By 7 3 Frocfttd, 46800000. 



Proi.t 6 6 4 5 



3. When Aert art cjjphen heimeen Ae iignUieani Jigurof of Ae mvliipKer, 
omit the cyphers and multiply by the significant ^i^res only, placing the 
first figure of each product directly under the figure by which you multi- 
ply, and adding the p^wtails together, the sum of them wiU be the produol 
of Uie given numbei4. 

EXAMPLES. 

I. Mult. 164326 by^g^. 

OI'KRATION. 

16 4 3 2 6 In this example, the cyphers in the miiU 

3 7 tiplier are neglected, and 164326 multi- 

-~— — ^— — — plied only by 7 and by 3, taking care to 

10 8 2 8 2 place the figure in each product directlr 

4 6 2 9 7 8 tinder the figure from which it was oi- 

-------————- tained. 



4640582 82 



2. 
3 4 6 7 
3 2 



10 4 4 14 



*4 91^^^^ II^ULTiPUCATigiN. %CT. I. « 
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3. 
4SX':6860 
4 3 



19692209305600 

4. Wken the Multiplier ii 9, 99, or any number of 9'f , annex as many cy 
pher'fi to the JEU(f)ltipl49^d, and from the number thus produced^ avbtracc 
the xi^i^^iili^d^ tjl^ remainder will be the product. 

EXAMPLES. 

1. Mult 6547 by 999 Write down the Multiplicand, place aa 

OPEiUTioir. many cyphers* at the right hand as there 

^547000 are 9*8 in the Multiplier for a minuend; 

6 5 4 7 nndemeath>writ#agak»Afr muktpli e a nd for 

a Svbtrahemdy subtract, and the 



\ 



6640453 is the product of 6547 multiplied by 999. 

2. 3. 

^99 \ ^^^^y ^^^^ ^^J \ Prodvct, 696079 






4i, 



*. * « 4 9> 7 6 
9 9 9 9 



I Produei, 63844376(^^ 



^ 
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SUPPUEMENT TO MULTIPLICATION. 

QUESTIONS, 
L What if Simple Multiplication ? 

f • How many nnmben are required to perftitn that eperatmi t 

3. CoUectivel. Hr together, what are the given numben called t 

4. Separately, "vhat are they called t 

5. What is the result, or number sought, called T 

6. In what order must the given numben be placed for multiidicatioii t 

7. How do you proceed when the multiplier is less than 12 1 

8. When the multiplier exceeds 12 what is the method of procedure T 

9. What is a composite number t 

10. What; it to b« ondes^bod by the compooetit parti cif any number f 

11. How do you proceed when the multiplier i« a contpente walA^tl' 

12. When there are cyphers on the right hand of the multiplier, multi- 

plicand, either or both, what is to be done t 

15. When there are cyphers between the significant figures of the mul- 

tiplier, how are they to be treated ? 
14. When the multiplier consists of 9's how may the operatien be ceo- 
tracted? 
' 16. How is Multiplication proted ? 

16. By what methpd do y^u proceed in castiuf evt tie 0*f fipom any 

number } 

17. How k HMtipBeatior pn^ved by casfing^oot the Vb I 

E2tMClSES. 

1. Witatsumoflndneymust Note. The scholar's buaness in all 

be divided between 27 men, so questions for Arithmetical operations, is 

that each may receive 116 fdiolly with the numbers given; these 

dolhrs. Jm. 3106. are never less than two ; they may be 

. ^ more, and these numbers in ons way or 

another, are always to be made use of to 
find the answer. To these, therefi>re, he 
most direct his attention, and carefiUly 
consider what is proposed by the question 
to be known. ,-, ' 

D 



f 



SUPPLEMENT TO MULTIPLICATION. Sect. 1. 3. 

ft. An armjr of 10700 men laying ^' 3. There were 175 men employed 

plundered a city, took so much to finish a piece (^ work, for which 

money, that when it was shared each man was to receive 13 dollars ; 

among" them, each man received^ 46 what did they all receive ? 

dollars ; what was the sum of mon^y ^Ant. 2275. 
taken ? Jtns. 492200, , 



4. Sappbse a certain town con- 
tains 145 houses, each house two 
&milies, and each &mily 6 inhabit- 
ants ; how many would be the inhab- 
itants of that town ? An$. 1740. 



5. If a man earn 2 dollars per 
week, how much will he earn in 
5 years, there being 52 weeks in a 
year? Ans. 520 dolls. 



A 



/" 
i 
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6. How much wheat will 36 men 
thrash in 37 days, at 5 bushels per 
day each man ? 

j^fu. 6660 bushels. 



7. If the pike of wheat be 1 dol- 
lar per bushel, and 4 bushels of 
wheat make 1 barrel of flour, what 
will be the price of 176 bairels of 
flour ? Am. 700 dolls. 



§ 
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Sect. I. 4. SI3IPLE DIVISION. 

i 4. SIMPLE DIVISION. 



SIMPLE DIVISION teaches, Laving two numbeJTs given <tf the titoe 
denomioatioQ, to find how many times ope. of the giyen numbers containa 
the other. Thus, it may be required to know now many times 21 contains 7 ; 
the answer is 3 times. The larger number (21) or number to be divided, 
is called the Dividend ; the lesser number (7) or number to <)ivide by, is 
called the Divisor; and the answer obtained, (3) the Qwotienl. 

After the operation, should there be any thing leA of the Dividend, it is 
called the Remainder. This part, however, is uncertain ;' sometimes there 
is no remainder. When it does happen it will always be less than the di- 
visor, if the work be right, and of the same name with the dividends 

RULE. 

1. " Assume as many figures on the left hand of the dividend as contain 
the divisor once or oftener ; find how many times they contain it, and 
place the answer as the highest figure of the quotient. 

2. *^ Multiply the divisor by the figure you have found, and place the 
product under that part of the dividend from which it was'obtamed. 

3. '' Subtract the product from the figures above it. 

4. *' Bring down the next figure of ^e dividend to the remainder ak&d 
** divide the nundber it makes up as before." 

When you have brought down a figure to the remainder, if the number 
it makes up be still less than the ^liivisor, a cypher mast be pliK:ed in the 
quotient, and another figure brought down. 

EXJiMPLES. 
1. Divide 127 bv 6. 
Divisor. Dividend. Quotient. The parts in Division are to stand 

5) 1 2 7 (2 6 thus, the dividend. in the middle, the 

1 divisor on the left hand, the quotient 

— — on the right, with a haJf parenthesis 

2 7 separating them from the dividend. 
2*6 



a 



2 Remainder. 

Proceed in this operation thus — It being evident that the divisor (5) 
cann94b€u,contained in the first figure (1) of the dividend, therefore assume 
the two fiitet figures (l^)tand inquire now often 5 is contained in 12 ; find- 
ing it to bet 2 times, place 2 in the quotient, and multiply the divisor by 
it, saying^ times 5 is 10, and place the sum (10) directly under 12 in the 
dividend. Subtract, 10 from 12 and to the remainder (2) bring down the 
next figure (7) at the right hand, making with the. remainder 27. Again 
inquire how many times 5 in 27 ; 5 times ; place 5 in the quotient, multiply 
the divisor (5) by the last quotient figure (5) saying 5 times 5 is 25, place 
the sum (25; under 27, subtract and th*i work is done. Hence it appears 
that 127 contains 5, 25 times, with a remainder of 2, which was left after 
the last subtraction. * 

This Rule, perhaps at first will appear intricate to the young student, 
although it is attended with no difficulty. His liability to errors will 
chiefly arise from the diversity of proceedings. To assist his recollection, 
let him notice that ? 1. Find how many times, &ic* 

The steps of Division are four ^„' Subtract 

4. Bring dowix 



HI SIMPLE DIVISION. SscT. I. 4. 

It k tometiiiies practised to make a point (.) tinder the figures in the 
diTidend, as they are broaght down, in order to preyent niistakes. i 

VP%eii tie ditiior is a large number, it canndt id ways cerbiihly be known F 
jMrmaqr tMBHSft it rnxg be taken m the fignrei #lilcn Sire assnmed on (he j 
left iNAdtif the ditidiebd till iiiter the first stieps in division ta'<t g6n6 oyer, 
IM Ae Mmier nMit try so man^ timiss sis his jddginent m^y b^st dictate^ 
and aftei* he hsib ttitUtipIied, if th^ prodact be greater th.%n the number u« 
gamed, or thAt ttittiibier in which the diyisor is taken, thtsn it may always 
be kn^m that the quotient figure is too large ; if afteir hc> has multiplied 
and subtradte^,'^e remainder be greater than die divisor, then the quotient 
fig^ure la Abt iak^ enough, he niu^t then Suppose k gre&ter niimber of 
times, and proceed ag^h. This at fiiiBt may occiision some perpfezity, but 
Jie attentive learner after some practice, will generally hit on the right 

S. Let it be required to divide TOlf by 52. 

Oim&r. DMdkM. Qkoridtl. In this op^rktidh tt & leifl for the schbl- 

6 2)7012(liS4 kr to it^e the itej;>b of procedure witho^^ 

5 t ftaVing theni particularly pointed out to 

— — > hnnbj^otds. 
1*1 
15 6 



f 5 S 

t 8 

4 4 T&msMniii. 

Dh&idk may be ifrbVed by multiplicatioii. 

RULE. 
** Multiply the Divisor and Quotient together, and add the Mnsmder, if 
* there be any to the product; if the work be right, the sum will be eq^ 
' to the dividend.'* 

Takt the last ExampU. 

l^^o^i W^ 1 3 J I jj^j^pj. them tigeihet. 

26 8 
6 7 

4 4 Remaindisr added. 



7 12 Equal to the dividend. 
Another and more expeditious way of ^proving Divisioii ii 

By casting cut the 9V. , 

Gfist out tiie 9*8 firom the Divisor and the Quotient, multipiv the 

and to the product^ add the remainder if any after division ; from the sum 
tf these cast out the 9's, aJso east out the 9's firom the Dividend, and if &e ,\ 
wo last results agreoi &e work is supposed to be r%ht 



SycT* I« i- 



£ij^tn: i^JvisM^, 



17964 ha^ 89f 

oPBiuTtov. ptoor* 

Dhii. Dmd. Qiiol. 9*i oatof (J9Mi.) 86 JImi. SlHidtisiM 

86)1 7 3 6 4(2 1 {k^ SOI Btm. 9) togeter. 

1 7 t . . * _ 

s 16 

1 6 4 RcBMindtr 68 add^d. 

8 6 -~ 

— — - 9*iOQtof89itiai. S>agieeiiif 

6 8 Rim. Vn oat of (DhUL) 17964 Rmn. t ) togoOior 



4. Dhrido 169698 bj Sp. 



qmOrni 6896. Rom. 14. 
6 DiTide 8899810 bj t96. QhoI. 97846. 



«. DifUo 86114 bj 69. QMftciil478 

7. Divide 990268& by 648 ' QiMi 14988L. 
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» SIMPLE DIVISION. Sict. I 4. 

8 Difide 974932 by 366. Quoft'eftf 2671. Rem. 17 



9. Divide 6221680 by 68705. Quo^. 76L 



10. Divide 3228242 dollars equally among 663 men ; how many dollars 
most each man receiye ? Ans. 6734. 

From a view of the question, it is 
evident, that the dollars must be 
divided into as many parts as there 
are men to receive them ; conse- 
quently, the number of dollars must 
be made the dividend, and the num- 
ber of men the divisor; the quotient 
will then shew how many dollars 
each man must receive. 

11. How many times does 1030603615 
contain 3215? Ans. 320561 times. 



SscT» I« 4. 



aiUPLE DIVISION. 



Contradions and varkiies in DivisiM. ' 

L When the divisor does not exceed 12, the operation may be peribrmed 
mthoiit setting down any figures excepting the quotient, by carrying the 
computation in the mind. The units which would remain ailer subtracting 
the product of the quotient figure and the divisor from the figures assumed 
of the dividend, must be accounted so many tens^ and be supposed to stand 
at the lefl hand of the next figure in the dividend, then consider again how 
iflen the divisor may be had in the sum of them. Proceed in this way till all 
Ihe figures in the dividend have been divided. This is called short division^ 

ejXAmPIjKS, 

1. Divide 732 by 3. 

OFEIUTION. 

3)732 



2 4 4 Quo^Mfit 



Here I say, how c^n 3 in 7, knowing 
it to be 2 times, I place 2 in the quotient, 
then considering Uiat the quotient figure 
(2) and the divisor (3) multiplied to- 
gether would be 6, and that this product 
(6) subtracted from 7 in the dividend, would leave 1, I then consider this 
remainder O) as standing at the left hand of the next figure (3) of the divi- 
dend, whicn together make 13. 1 now say how many tipies 3 in 13 — 4 
times, therefore I place 4 in the quotient, which multiplied into the divisor 
(3) would be 12, and 19 subtracted from 13 would leave 1, which consid- 
ered as standing at the left hand of the next or last figure (2) of the divi- 
dend would make 12 ; again, how many times 3 in 12—4 times — ^I then 
place 4 in the quotient, which multiplied into the divisor (3) is 12, this 
product (12) I consider as subtracted from 12, 1 find there will be no re- 
feiainder, and the work is done. 



2. Divide 37426 by 7. 

OPERATION. 

7)37426 

Qtto^. 5 3 4 6 Run. 4 

3. Divide 310658023162 by 4 

4. - - - 621076214621. - .5 

5. - - - 213524031628 - 6 

6. . . - 306462706527 - 8 



Here I say how often 7 in 37 ? 5 
times and two remain ; then how 
often 7 in 24? 3 times and 3 re- 
main ; how often 7 in 32 ? 4 times 
and 4 remain ; lastly, how often 7 in 
46 ? 6 times, 4 remain. 

Qtio^. 77664505790 Rem. 2 

- 124215042924 - - 1 
. 36587338604 - - 4 

- 38306588315 - - 7 

- 60702378552 



7. - . - 546321406968 - 9 

II. When there are cyphers at ihe right hand of (he divisor^ cut them off, 
also cut off an equal number of figures from the right hand of the dividend 
and place these figures at the right hand of the remainder. 

EXAMPLES. 
1. Divide 6203946 by 5700. 



OPERATION. 

57 I 00)62039 | 46(1088 
57... 



503 

456 

479 
456 



Here are two cyphers on the ri^ht 
hand of the divisor wMcht I cot off, 
also I cut off two 'figures (46) from 
the dividend and to the rig4ht hand of 
the remainder after the last division 
(23) I place the figures cut off from 
^e dividend. (46) which^inake.the 
whole remainder 2346. 



S346 
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41 nOUn Ob ilMtti^i'ty' 10, too, 1000, ^1, tHA m^ntimib* ofc^]^s di- 
nexed, cut off as iaixiy 6gdn^it ob thfe right h^di df tl|^ divid^fid aif l£e¥liF 
are cyphers in the diTisor ; th^figvrres ii^hlch remain of the dividend com- 
pose the quati^iUf those cot off, the remainder. 

EXAMPLES. 

Here we hare one cypher m the diyi* 
sor, therefore cat off one figure (6)^firom. 
&e dividend; whatremalhv(167^is the 
faoiient, and the figure dbl off (6) the 
rtmainder. 



1. Dtride 1676 hf 10* 

omATiofr. 
1 I 0) 1 6 7 I 6 



1 DMdt Stn by 100. ^^ 3t. 9^ 17. 



3. Divide 7642179&h]r 1^00. 

Qtt^e. 70421. itf9i. 79§ 
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SUPPLEMENT TO DIVISION. 



QUESTIONS. 

1. What is Simple Division ? 

2. How many numbers must there be given to perform the operatioD t 

3. What are the given numbers called ? 

4. How are they to stand for Division ? 

5. How many steps are there in Division ? 

6. What is the first ? the second ? the third ? the fourth f 

7. What is the result or answer called ? 

8. Is there any other or uncertain part pertaining to Division ! What is 

it called? 

9. Of what name or kind is the remainder ? 

10. What is short Division ? 

1 1. When there are cyphers at the right hand of the divitor, what ia to be 

done ? 

12. What do you do with figures cut ofif from the dividend when there are 

cyphers cut off from the divisor ? 

13. Y^hen the divisor is 10, 100, or 1 with any number of cyphers annex- 

ed, how may the operation b^ tpntracted ? 

14. How many ways may Division be proved^ 
16. How is Division proved by Multiplication ? 

16. How may Division be proved by casting out the 9'8 i 

EXERCISES. 

1. Suppose an estate of 36582 dol- 2. An army of 15000 men havmg 

hrs to be divided among 13 sons, how plundered a city, and took 2625000 

much would each one receive ? dollars, what was each man's share ? 

Ans. 2814 dolls. Ans. 175 doU$» 



5f SUPPLEMENT TO DIVISION. Ssct. I. 4 

3. A certaiD number of men were , 4. If 741? eggs Le packed in 34 
')Coiicenied in the payment of ^18950 casks, how many in a cask ? 
•and each man paid S6 dollars, what Ant. 2 18. 

was the nunioer of men ? Mt. 758. 



6. A fiirm of 375 acres is let for 6. A field of 27 acres produces 
1125 dollars ; how much does it pay 675 bushels of wheat ; how much is 
per acre ! Ant, 3 dolU. that per acre 7 Ant, 25 imsheh. 



7. SuppOii&i^ a man's income to *- 8. What numoer must I multiply 
be 2555 dollars a j^ear : how muc^ by 13, that the product may be 871 ^ 
is titat per day, there being 3G5 days Am* 67. 

m a year ' .^?w. 7 dollt 
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j 5. COMPOUND ADDITION. 

OOMPOU^D ADDITIONTis the adding of numbers which' consist of 
articles of different yalae, as pounds, shillings, pence, and &rthings, caAcd 
d^ererU deno9ninat{ons ; the operations are to be regaiated by tfac vahie of 
the articles^ which must be learned from the Tables. - • 

RULE- FOR COMPOUND ADDITION.- - - , — >~ 

1. Place the numbers so that those of the same denomination maj stano 
directly under each other. 

2. Add the first column or denomination together, and carry for that 
number which it takes of the sa^ne denomination to make 1 of. .the next 
higher. Proceed in this manner with all the columns, till you Come to the 
last, which mast be added, 9s in Simple Addition. 



1. OF MONEY. 

TABLE 

4 Farthings qr, ^ C f lenny, marked d, 

12 Pe&ce > make one < Shilling, t. 

20 Shillings ) f Pound, £. 

EXAMPLES. 
1. What is the sum of £61. 179. 5(2.*— £13, 3«. 8cL--«<--and 01 
£64^ 16|. IXd. when added together ? 




Mk 



>E] 



d. 



5 



% 17^ 6) 

^ 3 6> 

16 11) 



13 ^ '3 t^ Those numbers of the saipe denomination placed 

under each other, as the rule tliiieets. 



80 18 



I begin with the right hand column or that of pence, and having added 
it, find the sum of the numbers therein contained to be 24 ; now as 12 of 
this denomination make one of the next higher, or in other words 12 pence 
make one shiUin^, therefore in this or in the column of pence I must darry 
for 12 ; I now inquire how oflen 12 is contained in 24» the sum of the first 
column or that of pence ^ knowing it to be 2 times and nothing over, I set 
down under the column of pence, and carry 2 to that of shiSings, to^ be 
added into the second column, saying, 2 I carry to 6 are ^, and 3 are ll, 
and 7 are 18, and 10 to 18 are 28, and ten again are 38 (fpf so each figure 
in ten's place must be reckoned, 1 in that place, beinp^ equal in value to 10 
units.) Now as 20 shillings make one pound, therefore in the column of 
shillings, I carry for 20 ; I then inquire how often 20 in 38 ? once, and IB 
remains ; therefore, I set down directly under the column of shillings 18, 
what 38 contains more than 20, and for the even 20 carry 1 to pounds of 
the last colunm, which is to be added after the manner of Simple Addition. 

^^ote. — The method of proof f6f Compound Additioct is the same as that 
of Simple Addition* . 
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18 


4 


11 


1 


t& 


1» 


3 





8 


1 


7 


3 













371 
6 

68 

7 



«. 

16 

7 
3 




6 
4 



4. Supposing « man goes a jonrneT, and on the Ist day, 
808. May 14, Pays for a dinner £0 

- for oats for his horse - - . . 

- for shoeing 

15| - £>r supper and lodging - - - - 

- for horse keeping 

- for toD 

- for breakfast 

- to the barber for dressing - - - 
• for dinnei»again and refreshm«it - 

Whit were the gentleman's expenses ? 
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1 



Eo 


1 


6 








6 
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2 





2 








1 


10 





1 


6 





2 








1 


6 





3 


6 



5. Suppose I am indebted j^ 

To A. Thirty-two pounds fourteen shillings and t^n pence 
•««» B. Forty-one pounds six shillings and eight pence/ 
.«— C. Seventy-fiye pounds eight shillings. 
«- D. Three pounds and nine pence. 

What is the sum I owe ? Am, 






6. A man purchases cattle ; one yoke of oxen jB>r £14 U 6 ; four cows* 
8)r £18 19 7 ; and other stock to the amount of £21 5 ; what was the 
«IH>unt of the cattle purchased ? Am. £54 IGs. Id. 



>. 



Sect. I. «. COMPOUND ADDITION. • 91 

55. OP TROY WEIGHT. 

By Troy Weight are weighed gold, silver, jewels, electuaries and liqnon. 

TAkLE. 
24 gnuiM gr$. ) m { Pennyweight, marUd gmt 

20 Pennyweights > makSone < Ounce, * «r. 

12 Ounces ) ( Pound, > * 

EXAMPLES. . • 

1 Because 24 graint make a penny* 

/J. 0*. pmU . gr$. weight, you carry one to this pjenny- 

70 10 13 4 weight column for evefy 2l ip the 

3 9 7 16 ^ sum of the Golomn of ' graink ; he* 

28 5 cause 20 pennyweights maB one 

7 3 6 2 ounce, you carry for 20 in penny* 

«««..«««_.«— *-^«,—_. weights, and because 12 ounces 



make one pound, you carry for 12 
m the ounces. This is called car- 
rying according to the vatee of the 
higher place. 



h^jy^TD^^?^ y^^j-^ 





Ih. ojr. pmi. lb. 09.' fnH. gr$. 

16 1.7 19 - 7 14*23 

6 6 6 V^ 2 6 




2 8 14 \ y > 1 13 5 

3 7 ; 10 12 7 






J. 



*""^ 


1 
















'.J ' . 



NgU. — The fineness of gold is tried by fire, and is reckoned in earaU^ 
by which is understood the 24th part of any (]uantity ; if it lose nothing in 
the trial, it is said to be 24 carate fine ; if it lose 2 carats, it is then 22 
carats fine, which is the standard for gold. 

Silver Mthich^des the fire without loss is said to be 12 otinces^finer^lv- 
The standard for silver coiu is lloz: 2pwt8. of fine rilver, and 18^ pMs* 
of copper melted together. 
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3. OP AVOIRDUPOIS WEIGHT. 

1 » ' • ^ \ • • > 

By Avoirdapois weight are weigfajed all thiogs of a coarse and drossy 
Datjare,, as ti^a, #ogar, bread* flouM tallow, hay, leather, and all: kinds of 
meta^, except jgbid and jilver. W 



f- . 



Drams dr. 



TABLE. 

16 DrAis dr. \ r Ounce, * mdrked oz. 

16 Oimeet / \ Pound, lb. 

' t8 Pomidfl > make one ^ Quarter ofahund. weight, qr 

M Quarters i i 100 wdght,or 112 pounds, ctb^. 

JlO Himdred weight J \ Ton, T. 

# EXAMPLES. 

• 1. 

T. emt. qti UV ' "" of. dr. 

18 6 3 2 2 5 - ri 8 

4170 23 7 6 

9 8 3 7 2 5 

23 1 16 511 






J2.,v^,5 




^•s 



f 



.^s ^ 



t. 




\ 



T. OK. fr. tt. ftr. if. 

8 1 3 2 2 6^ 14 8 

.7 19 3 I 4 J -5- 6 

8 6 2 B . 15 

3 7 1 6 4 






) . 



»'.■'. ■ ■ 



/^ofe.«»<' 176 Troy ounces are p^ettisely equd to 192 Avoirdupois Ounces, 
and m Tit]^ poocdMre ectnal to 144 Avoirdupois, lib. Troy«6760 grains^ 
and lib. AToirdupois=7000 grains." 
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57 
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16 


28 




32 


39 


6 


1 


3 


17 


38 




1 1 


87 


4 





1 


14 


1 5 




IT 






t 















- 


7 


■ «. 


- 




% 


* 


F. 


mo. 


w. 


<i. 


*. 


M. 




«. 


89 


1 1 


3 


6 


2 2 


45 




36 


3.6 


1 


2 


5 


6 


55 




44 


87 


2 


1 





1 1 


22 




3 3 


36 


4 


3 


3 


5 


8 




7 



** 



iw"»» 



The number of days in each Calendar month may be remembered by tht 
following verse : 

Thirty days hath September, April, June and November ; 
February twenty-eight alone ; all the rest have thirty-one. 

* ** The civil Solar year of 365 days being short of the true by 6h. 48in. 
578. occasioned the beginning of tlie year to run forward through the sea- 
son nearly one day in four years * on this account Julius Caesar ordained 
that one day should be added to February every fourth year, by causing 
the 24th day to be reckoned twice*: and because this 24th ^lay was the 
sixth (sextilis) before the kalends of March, there were in this year two of 
these sextiles, which gave the name of Bissextile to this year, which beiog 
thus corrected, was, from thencr called the Julian year.'* 



COMPOUND ADDITION. 
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60 Secemdft 
60 Minutes 
SO Degrees 
12 Signs, or 560 
Degrees 



5. OF MOTION. 

TABLE. 

{Prime Mintite, matkid " ' 
Degree, • 

Sign, ». 

The whole great circle of the 
Zodiac. 



1. 



EXMSPUSS. 



SL 



t 5 

X 7 

6 

10 



VI 
4 9 
3 5 
1 7 



*i fc 



1 8 
5 6 

2 4 
1 6 



9 
1 
8 
1 






8 
2 6 
1 8 

9 



lAAi 



,6<5 

4 '4 
'3 6 
8 3 



4 4 

6 « 

1 2 

2 2 



■*«■ 



6. OF CLOTlft MEASURE. 



TABLE. 

2 Inches, one fifth tn. 
4 Nails, or 9 inches 

4 Quarters of a yard or 36 inches 

3 Qaarters of^a yard, or 27 inches 

5 Quarters of a yard or 45 inches 

6 Qaarters of a yard, or 54 inches 

4 Qjaarters 1 inch and 1 fifth, or 37 

inches and one fiflh 
3 Quarters and two thirds 



f 



'make one^ 
\ 



EXAMPLES. 



1. 



Kb. 


^TS 


« 1 4 


3 


3 6 


1 


7 





1 % 


3 



n. 
3 
2 
1 

2 



Nail, . marked na 
Quarter of a yard, qr. 
Yard, yd. 

£11 Flemish ' E. H 
£11 English E. E 

£11 Flinch £. Fr 



{ 



Ell Scotch 
Spanish Var. 



E. £• 

1 9 

6 6 

7 

I 8 



2. 

jr. 

3 

1 

2 

2 



£. &. 



fi. 
2 
3 
2 




iMM 



^ECT. 1. 6. 
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7. OF LONG MEASURE- 

By Long Measure are measured distances, or any thing where length if 
considered without regard to breadth. 



TABLE. 



3 Barley coms, bar. ^ 
12 Inches 

3 Feet 

d^ Yards, or 16^ feet 
40 Poles 

8 Furlongs 

69^ Statute mUes, nearly^ 
360 Degreeft 



make one< 



" Inch, matkti in. 

Foot, /t. 

Yard, yd. 

Rod, Pe»ch erPole, pol. 
Furlong, far. 

Mile, ' miU 

Degree of a great 

Circle. 

A great Circle of 

the Earth. 



Deg. 
16 8 
12 4 
7 9 



EXMIPLES. 
1. 



6 7 

5 3 
3 6 



far. 
7 
6 
1 



pid. 

2 6 

1 8 

7 



ft- 
1 5 

7 

9 



1. 1 

6 

1 



bar. 
2 
1 






4 


7 3 


•■ 


■:' 




P 


i« 


.3 


;• • 


2 




1 














■ p ■ 








* _ 


T 


























» 





Ikg. 


• 
Ml. 


far. 


poL 


A 


• 
M. 


1 3 


5 6 


5 


1 3 


8 


1 


4 9 


1 a 


1 


2 7 


1 6 


2 


26 7 


1 2 


3 


1 6 


9 





2 9 


8 





6 


3 


1 






■ 









4t 



COMPOUND ADDITION. 
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8. OF LAND OR SUUARE MEASURE. 

B7 Square Measure are measured all things that have length and breadth. 

TABLE. 
144 Inches ') f Square Foot 

9 Feet 
SO^ Yards, or 

Vmake one< 



272^ Feet 
40 Poles 
4 Roods 160 rods } 
or 4840 yards ) 
640 Acres 



j8ereff. 

3 7 6 
5 6 8 
2 4 7 



EXAMPLES, 
roodm pot» . 

3 3 6 

1 2 7 

2 3 5 



Tard. 
Pole. 
Rood. 
Acre. 
Mile. 

9 3 

5 8 

6 1 



tfi 
2 1 
7 6 
2 4 



♦ < i 



9. OF SOLID MEABOR^. 

By Solid Miamim aore measured all things that hare length, bnadth and 
thickness. 

TABLE. 



1728 Inches 
27 Feet 

40 Feet of round timber } 

or 50 feet df hewn timber s 

128 Solid feet, i. e. 8 ini 

length, 4 in breadth and > 

4 in height ) ^ 


»make 


one< 


^ Foot 
Tard. 

Ton or load. 
Cord <^ wood. 

' ■■? 


« 


EXAMPLES. 


« 


1. t 


f . 




Ton. ft. in. 

6 5 3 7 229 


Cord. ft. 

3 9 118 


102 1 


19 26 1 207 


4 56 


137 


3 6 17 5 4 


1 8 72 


659 


5 7 3 3 6 


29 86 


1 24 



>*.*■ 



Skct. I.. 5* 



COMPOUND ADDITION. 



10. OP WINE MEASURE. 

By Wine Measure are measured Rum, Brandy, Perry, Cider, Mead, 
Vinegar and Oil. 

TABLE. 



2 Pints pts. 


^ 




r Quart, marked 


qt. 


4 Quarts 






Gallon, 


gal. 


10 Gallons 






Anchor of Brandy, 


one. 


18 Gallons 






Runlet, 


run. 


31^ GaUons 




make one 4 


Half Hogshiead. 


^hd. 


42 Gallons 


, 




Tierce, 


tier. 


63 Gallons 






Hogshead,. 


hhd. 


2 Hogsheads 






Pipe or Butt, P 


. orB, 


2 Pipes 


« 


• 


L Tun. 


T 


»•• 


EXAMPLES. 
1. 


'■ 


* 

Hhd. 


gal. 


« 

ftf • ! pit. 


■ 


3 9 


5 S 


i 3 I 




16 


2 "3 


r I - 


■ 


3 5 


1 S 


i 1 




2 9 


3 ( 


i 2 


• 






. . "•■ ' i .* • . * 













2. 



■ \ 



T. 




got. 


fto. 


ft* 


8 6 


2 


5 3 


3 


1 


3 5 


1 


3 6 


1 





1 7 





2 9 


2 


1 







N. B. A Pint Wine Measure is 28} cubic inches. 



•t 1: . 
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11. OF ALE OR BEER MEASURE. 



2 Pints 
4 Qjaarts 

8 Gallons 
^ Gallons 

9 Gallons 
2 Firkins 
8 Kilderkins 

H Barrels, or 54 gafions 

2 Barrels 

3 Barrels, or 2 hogsheads. 



TABLE. 

f Quart, 



tnarkid 



* make one < 



hhd. 
S 2 7 

2 8 
1 7 3 

2 7 



1. 
gaU. 
4 8 
6 1 
2 4 
1 6 



qt$, 

2 

3 

1 





1^ 

Gallon, gal. 

Firkin of Ale in London, A.Jir 
Firkin of Ale or Beer. 
Firkin of Beer in London, B.^r. 
Kilderkin, kilL 

Barrel, bar. 

Hogshead of Beer, , ^ hhd. 
Puncheon, pun* 

Bult, , ; butt. 



EXAMPLES. 



B.fir. 

2 3 
4 6 
9 8 

3 6 



2. 
gal. 

6 

% 

7 

8 



2 
3 
1 




N*B. A pMt Beer Heasnre, i» 36f cvbie jadMA. 



12, OF DRY MEASURE. 

By Dry Measure are measured ^ Dry Goods, such as CpiHt Wheat, 
Seed» Fruit, Roots, Salt, Coal, &c. > . 



TAMIX. 



2 Pints 
2 Quarts 
2 Pottles 
2 Gallons 
4 Pecks 
2 Bushels 
2 Strikes 
2 Cooms 
4 Qjaarters 
4^ Quarters 
6 Qjaarters 
2 Wevs 



make one < 



Qjuart, marfai J^* 

Pottle, pot. 

Gallon, gal. 

Peck, p^ 

Bushel, bwh. 

Strike, «^. 

Coom, eo. 

Quarter, jr. 

Chaldron, cjk. 

Chaldron in London. 

Wey, Wff 

Last, Um 



SiCT* L A. 



COMPOUND ADDITION. 



EXMSPLES. 



t 7 

1 8 

t 

M 



t 

8 

1 



1. 



t 

7 
1 
S 



1 


1 





3 7 
f 6 
1 8 
1 7 



1 6 
f 8 
1 S 
f 5 



S 
1 
3 



6 
7 


6 



N. B. A gaUont D17 HeaflQiBy conttiDS 268| cubic inches 



ThefoOming 



I 



d&UMiwUions €f thifigs 
« Tale." 



>^^/V'"n/ 



hy the 



It Pariicular thbgs make 1 Deze&» 

12 Dozen 1 Gross, 

It Gross or 144 doz. • 1 great Gross. 

ALSO, 

20 Particular things make 1 Score. 



DeMndnattons of Measures not included in the Tables. 

6 Points make 1 Line, 
12 Lines . . Inch, 

4 Inches . . Hand, 

3 Hands . . Foot, 
66 Feet, or 4 Poles, a Gunter's Chain> 
• 3 Miles . . Leagrue. 

A Hand is used to measure Horses. A Fathom to measure depths. 

A League in reekodog distances at Sea. 

N. B A ^intal of Fish weig^ 1 cwt: Avoirdupois. 



< 



» 



COMPOUND SUBTRACTION. 



SicT. r. 6/ 



} 6. COMPOUND SUBTRACTION. 



J 



COMPOUND SUBTRACTION teaches to find the difference between 
any two B\$f» of diirawe denomioatioDs. y ■ 

a ' ' .. . 'i 

flUXE FOR COMPOUND SUBTRACTIOSL 

*' Place those numbers under each other, which ar^ of the same denpin« 
'< ination, the Jess being below tl^e greater ; begin witl^ the least denomina- 
'* tion, and if it exceed the figure oyer it, borrow jmjnanj units as make 
<* one of the next greater ; subtract it therefrom ; and to the difference 
« add the uf»per figure, remembering always to add one toihe next supe* 
•* rior denomination for that which you borrowed. 

Proof. — ^In the same manner as Simple Subtraction. . . 



1. OP MONEY. 

1. Supposing a man to have lent £185 lOs. Id. and to have received 
again of his money, £93 155. how much remains due ? 

OFERATIOir. 

1. 2. 



£• 

Lent 1 8 5 
Received 9 3 


f. 

1 
1 6 


d. 
7 



Due 9 1 


15 


7 



Proof 1 8 e 



1 



£• 

From 3 1 

Take 8 



I 



1 6 



Lent 



Received 

at sundry 

times. 



Received 
in all 



6 3 7 1 




7 



2 
4 

15 
6 
1 



6 The sum of the several payijaents 

--^ must drst be added together, and 

5 the ax](iount subtracted from the sum 

lent. ^ 
11 

8 4. From £39 7^. 6dL 1 qr. take 

4 £7 135. 1 1^. and what will remain 
- J9n5.£31 135. 6|(2. 



v«# ^„e 



.•^ 



Sect. L 6* 



COMPOUND SUBTRACTION. 
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6. A certain man sold a lot of land for jS7S6 lit. 6i: he received at 
one time £61 B$: at another time, £195 1^. llil. how mncb is there yet 
due? Jim. £478 12». 7(2. 



•*.<■■ 



•1 . v.- 



From 7^ 
Take S 



Ren»in8 



S. OP TRbY WEIGHT. 
1. «. 



8 
9 



VJW. 

1 6 
1 T 



6 



A. 

7 
f 



9 
8 



ft 

9 




^ 



9 
6 



a OF^^IRBUPOIS WEIGHT. 

I. / «. 



1 6 
S 

4— 



5 
9 



r. 



cwl* 



•# 



fr. 



Ift. 



oa:. 



dr 



J. 



e 
1 


1 ] 

6 


] 
1 


1 4 
1 6 


7 
9 


3 
8 















* 






4 • 



.f. 



3 9 

t 6 


fl.lv. 

6 

9 




4. OF 'HME- 

1. 

«0. a. ^. 
3 6 2 
1 2 18 


flfi. 
4 4 

5$ 


-J 
t 

6.S 
5 7. 


» 




"■■^ 








■v - . 






s 

1^ 




: 







COMPOUND SUB1 


fRACTIO!! 


f. ftlCT. I. 6, 






if. OF MOTION. 


* 


• 

1 6 
8 


1. 

« 7 
S 4 


S 3 
2 S 


f. 

6 
3 


2« 

• t 

8 6 1 

9^ 5 7 


• 






6. OP CLOTH MEAStTRE. 
1. : 



Y4$. 


qr. 


n. 


E.E. 


JT. 


»• 


2 7 


1 


2 


2 6 


2 ,^ 


i 


1 6 


1 


3 


I 7 


3 


2 



1. ^v 

Deg. nd. \fur. p. yd$ ^ ft. in 

6 6 13 6 2 6 2 1 t ^ 8 

17 16 2 2 7 1 > 2 ^» 9 



.1 



7. OP LONG MEASURE^ '♦** 



If 







'» 





1* 




Jl. 

1 7 


R. 
1 


poL 
1 7 


1 6 


1 


1 6 









8. pF LAND OR SatJARE MEASURE. 

2. #*'' ' 

i>o/. yi^. ill* 

18 16 11 

10 2 1 13 

<t 



»■» 



Sect. I. 6. 



Tons. 
4 6 
1 9 



\ - COMPOUND SUBTRACTION. 

i 

/!!^0F SOLID MEASURE. 
_ i . 






tn. 



]9;$ .1 8^6 
J/V I 1 2 3 7 



• / 



V 



% 




'■ ■•* 






•J? 



/ 



* f? 



54^ OF WINE MEASURE. 




Ttrn. 
7 6 
2 4 



2. 

Hhd. 
1 
1 



J I ." ■ 
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Cords. 
6 8 
6 


2. 

2 3 
1 2 7 


tit* 

8 1 
15 2 9 





gat. 

1 6. 
4 S 



4**«*Mii«*#*««w«**tii"«*«Hi'»r 



if. OF Ale 

1. 



A^D BEER MEASURE. 



8 il 1 » 



A 



2 5 



^» 



9H. 

2 
3 



Butt. 
6 3 
2 9 



2ni 

1 
1 



gai. 
1 6 

1 a 



1. 



12. OP DRY MEASURE. 



Bm. 


pL 


qt$ 


6 t 


1 


2 


5 


1 


4 



1 8 

2 2 



I 



■■ l i L ij i'i'^ mf ■ ■ ■ n i' i iiy y w 



a 
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SCHOLAR'S ARITHMETIC. 



X 



..> 



The Scholar has now surveyed ih^graut^ work of jn 
titbnietic. It has before been intinjBd thai tlio only 
iy in which numbers can be affected, W[)y the operations 
Addition, Subtraction, MiUtipKcation and Division. 
iiese rules have now been taught him, am! the exercises in. 
supplement to each, suggest their use and application to 
3 purposes and concerns of hfe. Further, the thing neet}- 
\i, and that which distinguishes the Arithmetic^ian; is to 
low how to proceed by application of these fouf rides to 
3 solution of any arithmetical question. To afford the 
bolar this knowledge is the object of all succeeding rules. 



SECTION II. 

[Al S88ERTIALLT NECESSARY FOR EVERY PERSON TO FIT AND QUALIFY 
THEM FOR THE TRANSACTION OF BUSINESS. 

Z^keie art ten : Reduction, Fractions,* Federal Mone:j, Exchange, Interest^ 
npaund Multiplication, Compound Division, Single Rule of l^hree. Double 
ie of Three, and Ptitctice. . 

k thorough knowledge, of these rules is sufficient for every ordinary oc- 

rren^e m life. Short of this a person :n any kind of bu5ine<><) will be 

ble to repeated embarrassments. It is the extrcuie usefulness or these 

lea which commends them to the attention of every Scholar. 

' f RACTiovs are taken up here no further than u necessniy to th^yr tineir significatidD* 
I .^ ni^,.,^i^lij ^jjg principles of Federal Movey. ^ 



Urn. IL 1. lUEDOCTIOK- ^M / 

# 1. REDUCTION. 



« 



** REDUCTION teaches to bring or exchange numbers of one denom* 
ination to others of different denomiaations, retaining the same ralae.'* 



IT IS OF TWO KINDS. 

1. When high denoininaiions are to be brought into lower^ as pomids into 
shillings, pence and faKhin^s ; it is then called aedvction ocscendiic o, and 
is performed by Multiplication, 

2. When lower denominations are to he brought into higher^ as farthings into 
pence, or into pence, shillings and pounds ; it is then called reduction am* 
CEifDiNo, and is performed by Division, 

REDUCTION DESCENDING. 

RULE. 

Multiply the highest denomination by that number which it takes of tha 
next less to make one of that greater ; so continue to do till you hara 
brought it as low as your ^question requires. 

Proof — '* Change th«i^rder of the question, and divide your last pro* 
duct by the last multiplier, and so on." 



EXAMPLES. 
1 In £17 13f. 6d. ^qrs. how many farthings f 

OPERATION* 

£,, f. d, qrt. In this example, the highest denom 

17 13 6 3 inafion is pounds, the next less, if 

2 Shillings tn a pound, shillings, and because^ 20 shillings 

— make one pounds therefore, I multiply 

3 5 3 Shillings in £n 13s, £17 by 20, increasing the product by 

1 2 Pence in a Shilling, the addition of the given shillings 

(13) which it must be remembered, 



4 2 4 2 Pencetn£n \3s. 6d, must always be done in liic^^^ cases 

4 Farthings in a penny, then because 12 pence i^ake one shil" 

■ ■■ lingf I multiply the shillings (363^ by 

A, I 6 9 7 1 Farthings, 12, adding in the g^ven pence (sdA 

lastly, because 4 &rthings make one penny, I multiply the pence (4242) 

by 4, and add in the given farthings {3qrs.) 1 th^n find that in £17 13s. 6d, 

3qrs. there are 16971 farthings. 

PRoor. 
4) 1 6 9 7 1 3qrs, To prove the above question, change th« 

v>)^ ^ ordef of it, and'^it will stand thus : in 1697 J 

12) .4 ^4 2 ^i. farthings, how many pounds ? 

-" -^ Divide the last product by the laflt multiplier 

2|0) 3 5|3 13f. the remainder will be farthings. Proceed in 

■' this way till all the steps of the operation hav« 

£17 been retraced back ; the last quotient with tb« 

remainders will be proof of the aociiracy of, 
the operation if they agree witii the sum given in the question* 



REDUCTiON. 



Sacf^ il. 1. 



2. In £7 14#. 6d. iqr. hovt many 3. Ih £l 6t. 4i how many pence ! 
bfthiDgst JIm. 7417^. Am. Ilb6d. 



\ 




J, tt tat. each, B. Id £173 15.. how iwaiy six^a 



d; In li aroWna at 0i^ 7e/. hew 
Al. 9483. ^'798^5; 



t. In 671 e^l^y at 10 d(^; each, 
hdti^ ikAnj fthiiliiiga^ three^pences, 
pence, and ftrthinga ? jIm. 40£G0f. 
161040 tkm^pehce^^ 48$lto f Ifidr, 
ii» 19i»S48Q^I; 



Tl|- ' 



Sect. IL 1. REDUCTION. «i 

RJEiDUCTJON ASCENDING. 

RULE. 

Divide the !owe9t denomination given by that number which it tikes ol 
the same to make one of the next higher, and so continue to do tillyim !»?• 
brought it into the denomination which your question requires. 

EXAMPLES. 
U In 16971 fartiiings how many pounds ? 

OPERATION. 

Fartbbgs in a penny 4) 1 6 97 1 Sqrt* 

Pence m a shilling 12)4242 6i. Reduction descending and ascendo 

■ ing reciprocally prove each other. 

Shillings in a pound 2|0)d5|S 13f . 

£17 
Jlfit.£l7 13i. 6d. Sqr$. 



2. In 1766 pence, Idow oiany 9. In SS076 ftHUngs how many 
pounds ? Afu. £7 7f. ld» guineas f Am. 29 




. 4. In 6960 sixpences, how many 6. In S792 iarthings, how many 
pounds? Ans. £113 VSs. crowns? Am. It. 



M REDUCTION. Sect. II. I. 

6. In 48960 fiurthings, bow many 7. In 69b% tbree-pences, how 
•ence, three-pencesy aix-pences and many pistoles at 22t Am. 79 

loUars? 

4n$4 1 2240 pence, 4080 ^ree-/)enc«i» 
9040 M-fMMcefy 170 doUin* 



REDUCTION ASCEND ING ST DESCENDING. 

1. MONEY. 

1. In 57 moidoreSy at S6s. each. In this question the first step will 
how many dollars t he to hring the moidores into shiU ings; 

dm. $94fL lastly bring the shillings into dollars. 

t. In 76 pistoles how many pounds f 



3l In £73 how many guineas ? 4. (n £63 and 5 guineas, bow 

Jhs. 62 ;^ttt«e(u» 4f« many dollars ? jfnt. f 233 









■* 



Sect. II. 1. REDUCTION. M 

" When it is required to know how many tortt of coin of different vah§^ 
and of equal number are contained in any number of another find / redace 
the several sorts of coin into the lovvest denomination mentioned, and add 
them together for a divisor ; then reduce the money ffiren into the tame 
denomination fur a dividend, and the quotient arising &om the diTiiioQ will 
be the number required.'* 

J^ote Observe the same direction in weights and measures* 

1. In 54 guin'sasy how many pounds, dollars and feiitllmgs nf each an/ 
4qual number ? 

OPERATION. 

£1 is 20 shillings 54 guineas 

1 dollar is 6 shillings 28 shiUiogs is a gunea 

1 shilling is 1 shilling -*— 

— 43t 

Divisor 27 shillings 108 

Dividend 1512 shillings* 

27)1512(56 of each ; that is, 54 guineas include the value of one ponodi 
135 one dollar, and one slulling 56 times. 

162 
162 

000 

2. In 1 72 moidores how many eagles, dollars sndnine-pences, of each tl^ 
like number ? Ans. 92 of each, and 68 nine-pences Over* 



3. In '^7 guineas how many moidoreSi pistolas^ poimds, wd dolhn 
each tbt Uie number t wfliw. TO of «tclr 



§0 REDUCTION. Sect. II. 1 

7BOY wExarr. 

L In 4tt. 6oz and ISpwts. how many graiiu ? 

OPERATIOir. 

lb. 02, pmu 
4 6 13 
12 oz. iQapoiin2. 

63 ounces. 

20 pwtB. in an oanoe* 



1076 penny weii 
24 grains in 1 pwt 

4304 
2152 



Pro^ 24)26824 grains, the Am. 
20)1076 16pwt8. 

12)63 6 OB. 



41b. 



f. In toft, ctmtftx, how miny spoons, each wei{^uoiff 6or. lOpwtt. t 

t^. 21 ipoofUf ana 90 fwtt. over. 



i In t88t40 grains of silver^how many pounds t Ant. 49 

"" FBOOF 



Sect. It. 1. 



REDUCTION 



4. In 46681 f^ams of sOvev, koir mtiif pomidt t 

Jinmer lUb Woz* 9p9U. 9gn, 



A. b4IMgniii8€falTer, oow many tea spooiM, each oDe 



! 



PROOV. 



gx 



1 I|i67 

4 

209 
28 

2165 
£38 

7545 
16 

45281 
7545 

120781 
16 

724386 
120731 

1931696 



3. AvomDUPcm weight. 

ftm lb. OZ. 

1 13 lly how many drancat 



PROOV* 

16)1931696 




16)120731 


Her* 


28)7545 


I3il 


4)269 
67 


& 



M 



REDUCTION Sbct. IL h 

t. Id 14048«r. iwir mu^ kindred weight t Jm. 7C Sfr$. Wb^ 



S- It 470 bom of 8qiw, each f6K» iwir maiiyCwtt 

Alt. 109a Qfn. liOk, 



4i In ITCfet. Ifr. 6i} efSngnr) hmr maiijr peiceb, each 17A. t , 

Am. U49ared$ 






/ 



SiCT. II. 1* 



REDUCTION. 

4. TMfE. 
1. In 121812 secondi how many hours t 

OPEIUTION. 

6|0)12181|2 12 MC. 
6|0)20S|0 50iik 
Jim. SSfc. 5001. 129. 



vBoor. 
S3 fiO It 

m 

2090 

eo 



121812 



2. Soppodog • HMO to bs 21 junM. hair "S^SSSoW J!^ 



sesdayi ehoontoayaar 



1^. iioir BNuiy miiiiites from the commeficemeot of the mat between 
America aod &2gland« April 19» m&^ to the settiemeot of a seneral 
peace, which took place» Jaooaiy 20, 1783 ? Jbi9. 4079160 namOu* 



80 REDUCTION. 

4. Iii'419f80 numitefl bow many wteks ? 



SmcT. lU 1. 
jftit* 41 W0fifci« 



5. LONO MEASUBE. 

& Rednot 16 miles to barley corns* 
onuuTioir. 
16Ji«tZ«f. 
8 

128 AWoHft. 
40 

61S0 ANb. 
5J* 



sseoo 

2660 



28160 Fonb. 
3 



84480 Fssl. 
12 



••i^fW— f" 



1013760 Jheftet. 
S 



pftoor. 
8)3041280 
12)1013760 

3)8448tf 

tl 1)28160 

2660 



4)0)612|0 



8)128 



IS MUs. 



t Divide by 11 fiw 5|^.and multiply 
tbe quotient by 2. The reason is be- 
cause 5|- reduced to kalfyardi is 11. 



Auwer^ |041280 bar. corns, 
* To multiply by one half (^) it is only to take half the multiplicand. 

2. In 47620^feet how many leagues ? Au. 3 leagues, 



i 






I 



Ssct. II. U 



REDUCTION. 



«1 



3. How many HaM doee the wheel which ii 18 feet 6 mches m cncmnw 
forencei tarn round in the distance of 160 milet ? " 

Am. 42810 times, and 180 indies over 



4. How many barley corns will reach vonnd the Olobe* it bemg 360 
degrees? 4iii. 4766801600. 



/^ 



J — * ' - •■■'^'1 



>? 






REDUCTION. 
6. LAND OR SqUARE MEASURE. 



Amt. 11. 1. 



!• In IS acres, 2 roods, how many poles ? 

OPEHATtOK. 

Ac. jR. 
IS 2 

64 
40 

Am. 2160ro2ef. 

2. In 2862 rods how many acres? 



PROOF. 

4|0)216j0 
4)64 



1Sj1c.2/L 



Am. VIA. SR. 12P 



1. SOLID MEASURE. 
1. In 1296000 solid inches how many tons of hewn timber ! 

OPERATION. 

6|0 
1728)1296000(7610 

12096 

, 16 T<m$t the Amwer. 



8640 
8640 

00 



^Roor. 
16 
60 ^ 

760 
1728 



6000 
1600 
6260 
760 



1296000 Inehts. 



UoT. II. 1. REDUCTION. ( 

t. Ini6S9600iolidiiicli68,howiiiMi7COidiofif«adt Jbrn^Wk 



3. ITow many toHd inches b a cord t jIm. 8S1184. 





8. DAY MESSORK. 




1. In 76lii»hels oti 


xm how naoy pintst 




, OPEBATlOir. 

76 
4 

800 
8 


• 


moov. 
2)4800 

* 8)2400 

4)800 


2400 
2 




76AhMi. 


An$. 4800 pit. 





2. In 9376 quarts bow many bosheto ? jtet. 288. 



It would be needless to give examples of Reduction in all the weigliti 
and measures. The understanding which the attentive Scholar must 
already have acquired of this rule, by the help of the tsjiiles, will ever be 
lufficient for Lis purpose. 



I 
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SUPPLEMENT TO RED UCTION: 



QUESTIONS. 

1. What is Reduction? 

2. Of how many kinds is Reduction ? xWhat are they called? WheA^ein 

do these kinds difTer one from the other ? Which of the fundamental 
rules are employed in their operation ? 
3« How is Reduction Descending performed ? 

4. How is Reduction Ascending performed ? 

5. When it is required to know how many sorts of com, weightB or 

measures of different values, of each an equal nuinbef, aite contained 
in any oter number of another kind, what is the method of pro* 
cedure t 

EXERCBES. 

I. Hk 36 guineas, how many 2. How many rings, each weigh- 
crowns ? ing Bpwts. Igrs. may be made of 

•^919. 153 cromns^9d, votr. 3&, boz. 16pwti. 2grs» of gold ? 

Ant. 168 



&CT, IL 1- SUPPLEMENT TO REDUCTION. «ft 

3. How many stefMi of 2 feet 5 inches each, will it requiie a nan to take* 
travelltog from Leommster to Boston, it being 43 oiiles f 

JIm9. 93947 



4. Let 70 dollars be distributed 
among three men in such manner 
that as often as the first has os, tha 
second shall have Is, and the third 9«. 
What will each one receive ? 

Ms. fii*st ^16 4t. second {23 2$. 
third $30. 



5. How mao>/ square feet m a square 
mile ! Ans. 27878400 



66 SUPPLEMENT TO REDUCTION. Scot. II. I 

0. If a Tintner bedesiroofl to draw off a pipe of Canary into bottles, con- 
taininff pmti, quarts^ and 2 qaarts, of each an equal number, how many 
' onnt he have * Ant. 144 of each. 



7. There are three fieUb, one contidns 7 acres, another 10 acres, and 
the other 18 acres and 1 rood : how many shares of 76 perches each, are 
contained in the whole t Jim. ^\ tiharu cmd A^ pwchn wtr. 



.-^*-^' 



SBcr. II. 1. SUPPLEMENT TO REDUCTION. 67 

8. There are 106/6. of silyer, the property of 3 men; of which A re« 
ceires 17/6. lOoz. 19pwis> 19grs. of what remams, B shares loz. Ign. s« 
often as C shares 13pwt8. What are the shares of B and C ? 

Ans. B*$ share 53/6. 8o?. 5pwis. 5gr$, C*s share 34/6. 4or. IbpwU 



/ 






riUC A fONS. IMV. IL t 

♦ 2. PRACTION& 



WHEN the thing or things signified by figures fti« 9W« one>, then the 
figures which signify them are called integers or whole numbers. But 
when only some parts of a thing are signified by figures, as two thirds of 
any thing, Jive sixths, seven tenths, ^c, then the figures which signily these 
parts of a thing being the expression of some quantity less than one, are 

called FRACTIONS. 

Fractions are of two kinds, Vulgar and Decunal; they are distinguish- 
'ed by the manner of representing them ; they also differ in their modes of 
operation. 

VULGAR FRACTIONS. 

To understand Vulgar Fractions, the learner must suppose an integer 
^or the number 1) divided into a number of equal parts ; then any number 
of these parts being taken would make a traction, which would be re- 

g resented by two numbers placed one directly over the other with a short 
ne between them thus, | two thirds, j three fifths, | seven eighths, ^c. 

Each of these figures have a different name and a different signification. 
The figure below the line is called the denominator, and shews into how 
many parts an integer, or one individual of any thing is divided — the figure 
above the line is called the numerator, and shews how many of those parts 
are signified by the fraction. 

For illustration, suppose a silver plate to be divided into nine equal parts. 
Now one or more of these parts make a fraction which will be represented 
by the figure 9 for a denominator placed underneath a short line shewing the 
plate to be divided into nine equal parts; and supposing two of those parts 
to be taken for the fraction, then the Cigi^re 2 must be ])laced directly above 
the 9 and over the line (J) for a numerator, shewing that two of those parts 
are signified by the fraation, or two ninths of the plate. Now let 5 parts of 
this plate, which is divided into 9 parts be given to John, his fraction would 
be ^Jive nint/is ; let 3 other parts be given to Harry, his fraction would be 
f three ninths ; there would then be one part of tlie plate remaining still 
\b and 3 are 8) and this fraction would be expressed thus ^ one ninth. 

In this way all vulgar fractions are written ; the denominator or number 
below the line, shewing into how many parts any thing is divided, and the 
numerator, or number above the line, shewing how many of those parts 
are taken or signified by the fraction. 

To ascertain whether the learner understands what has now been taught 
him of fractions, let us again suppose a dollar to be cut into 13 equal 
parts ; — ^let 2 of those parts be given to A ; 4 to B ; and 7 to C, 

i A's fraction — 

Required of the learner that he should write I B's fraction — 

( C's fraction — 

It is from division only that fractions arise in Arithmetical operations : 
the remainder after division is a portion of the Dividend undivided ; and is 
always the numerator to a fraction of which the Divisor is the Denominator* 
The quotient is so many integers. 

The Arithmetic of Vulgar Fractions is tedious and even intricate to bo- 

gihnen*. Besides they are not of nece^^sary use. We shall not therefore 

' inter into any further consideration of them here. This difficulty arises 

chie^ fiftxn the Tariety of denominatcfv , tot when numbers arc divided 



fecT. II. f. DECiHAL FRACTIONS. m 

into difTerent kinds, or parts, they cannot be easily compared. This coa- 
sideration gaye rise to the invention of 

DECIMAL FRACTIONS. 

Decimal Fractions are also expressions of parts of an integer; or are in 
value something less than one of any thing, whatever it may be which is 
signified by them. 

In decimals an integer, or the number one, as 1 foot, 1 dollar, 1 year, &c. 
ts conceived to be divided into ten equal parts, (in vulgar fractions, an tit/t« 
§rer inajfbe Hvided into any number of part*) and each of these parts is sub- 
divided into ten lesser parts, and so on. In this way the denominator to a 
decimal fraction in all cases, will be eitiier 10, 100, 1000, or unity (1) 
mth a nmnber of cyphers annexed ; and this number of cyphers will always 
be e()ual to the numlier of places in the numerator. Thus, f^ -f-gf f/^ 
are Decimal Fractions, of which the cyphers in the denominator of each ara 
equal to the number of places in its own numerator. 

*' As the denominator of a decimal fraction is always 10, 100, 1000, kc* 
the denominatofs need net be expressed ; for the numerator only may be 
made to express the tru«) value ; for this purpose it is only required to 
write the numerator with a point (,) before it, called a separatrix, at the 
<* left hand, to distinguish it from a whole number ; thus, ^ is written ,6 ; 
*• iVt .27 ; AYf fim, &c.» 
/ WheB ietflgers and decimals are expressed together in the same 8am» 
that sum is called a mixed numbei^ thus, 25,63 is a mixed number ; 25» 
or all the figures to tfie leA hand of the separatrix being integers, and ,69 
or all the figures to the right hand of the same point being decimals. 

The first figure on the right hand of the decimal point signifies tenth 
parts ; the next, hundredth parts ; the next^ thousandth parts, and to on. 

,7 seven signifies seven tenth parts. 
,07 — seven hundredth parts. 

,27 — two tenth parts and seven hundredth parts ; or twenty serea 
hundredths. 
,357 — > three tenth parts, five hundredth parts, and seven thous- 
andth parts ; or 357 thousandths. 
5,7 -— five, and seven tenth parts. 
|^Q07 -r^ five an4 seven thousandths. 

The v^iiis ef eaob figure from unity, a^d the decrease of decimals to- 
ward the right hand loay he seen io the following 

TABLE. 



^ SB 

hi Oi hi 



cc 



•«« 



JS "hi «i 




c a c "TS CL*^ c c S •£ ^ ts 



.2 .2 .2 s =* ^'^ w w a -^ «j 5 » .2 .2 .2 

TZ: r-m 7S JS >£i JS S V C V S JS 'G JIZ . m^ i^ T^ 

ox ox xo xo 

08765432 1,23 456 789 

Cyphers placed to the right hand of decimals do not alter their value«^ 
Placed at the lefl hand they diminish their value u a tenfold proportion ^ 



70 



DECIMAL FRACTIONS. 
ADDITION OF DECIMALS. 



Sect. II. 2 



RULE. 

'' 1. Place the numbers whether mixed or pure decimals, imder each 
^_ other according to the value of their places.'* 

"2. Find their sum as in whole numbers, and point off so many places 
" for decimals as are equal to the greatest number of decimal places in any 
*• of the given numbers." 

EXAMPLES. 

1. What is the amount of 73,612 guineas, 436 guineas, 3,27 gomeas, 
,8632 of a guinea, and 100,19 guineas when added together. 



OPERATION. 

73,612 
436, 
3,27 
,8632 
100,19 

Am. 613,9362 guineas. 

2. 
346,601 
,3724 
63,1 
672,313 
7,6462 



The decimals are arranged from 
the separatrix towards the right 
hand, and the whole numbers from 
the same point towards the left hand. 
The greatest number of decimal 
places in any of the numbers is four, 
consequently four figures in the pro- 
duct must be pointed off for decimals. 

3. Required the sum of 37,821 -f- 
646,36+8,4+37,326. 

Am. 629,896. 



4. What is the sum of three hun- 
dred twenty-nine and seven tenths ; 
thirty-seven and one hundred and 
sixty-two thousandths ; and sixteen 
hundredths, when added together ? 

Ans. 367,022. 



6. Add six btmdred and ^Ye thou- 
sandths, and four thousandth and 
three hundredths ? 

Sum 4600,036. 



Note. — ^When the numerator has not so many places as the denominator 
has cyphers, prefix so many cyphers at the lefl hand as will make up the 
defect ; so j-f^ is written thus, ,005, &c. 



8kgt. II. 2. DECIMAL FRACTIONS. Tl 

SUBTRACTK)N OF DECIMALS. 

RULE. 

" Place the numbers accordiDg to their yalue ; then tnbtnct at in whole 
numbers, and point off the decimals as in Addition." 

EXAMPLES. 

1. From 716,325 take 81,6201. 2. From 119,1384 take 96,91. 

OPERATION. Jtem. 23,2284* 

From 716,326 
Takt 81,6201 



634,7049 



3. What is the difference between^ 4. fntk 67, take ,92. 

287 and 3,116? jfiu. 283,886. JImi* 66, 08. 



All the operations in Decimal Fractions are extremely eaqr ; the onlj 
KabilitjT to error will be in placing the numbers and pointing off the deci* 
mals ; and here care wiD always be security against mistakes. 

MULTIPUCATK)N OF DECOUAIS. 

RULE. 

" 1. Whether they are mixed numbers or pure decimals, place the Ac- 
tors, and multiply them as in whole numbers." 

'< 2. Point off so many figures from the product as there are decimal , 
places in both the factors ; and if there be not so many decimal placet 
in the product, supply the defect by prefixing cyphers." 

EXAMPLES. 

1. Multiply ,0261 by ,0035. In this example, the decimals in tkt 

OPERATION. two^actors taken together are etgktf 

,0261 the product falls short of this nuoSber 

)0035 , by Jhur figures, consequently, fear 

"*■ ' cyphers are prefixed to the left hand 

1306 of the product. 

783 



,00009135 Prorfticr. 



vf- 



n DECIMAL FRACTIONS. Skct. IL 2 

i. Multiply 31,72 by 65,3. 3. Multiply 25,238 by 12,17 

Prodtic/, 2071,316. Product^ 307 ,14646. 

OPERATXOjI. 

3 1,72 
6 6,3 



4. Multiply ,62 by «04. ^ Maltiply 11 fi by »7d. 

Prodw;Ufi246. ProduU^liJt. 



DIFISIO}^ OF DECIMALS. 

RULE. 

" ]• The places of decimal parts in the divisor and quotient counted 
together rau^t be ahvays equal to those in the dividend, therefore divide as 
in whole numbers, and from the right hand of the quotient, point off so 
many places for decimals, as the decimal j)laces in the dividend exceed 
those in the divisor. 

•* 2. If the places of the rpiotient be not so many as the rule requires, 
supply the defect by prefixing cyphers to the left hand. 

"3. If at any time there be a remainder, or the decimal places in the 
divisor be more than these in the dividend, cyphers may be .annexed to the 
dividend or to the remainder, and the quotient carried on to any degree of 
«cactness." 

EXAMPLES. 
Divide 2,735 by 51,2. 

OPERATION. 

- 61,2)2,735(,0534-}- In this example there are ^ua rfcc?maf* 

2,560 ^ in the dividend (counting the two cy- 

■ phers wiiich were added to the remain- 

1760 der of the dividend after the firit division) 

1636 that the decimals in the divisorand quo* 

—— ' tient counted together may equal that 

2140 number, a cypher is prefixed to the left 

•£048 hand of the quotient. 

92 



Skct. ft & 



DECIMAL FRACTIONS. 



73 



In the division of deciouils it is proper to add cyphers so lohj as there 
continues to be a remainder, this however is not practised, nor is it neces- 
lary ; four cr five decimals t>eing sufficiently accurate for most calculations. 

£. Divide S15fi,293 by 25,17. 
(^tm, 1253+ 

Non:. The sepanlrit U omitted ilk 
r the aniweis to Jie eseniplet on thii 

pa^ to eiereise tha fcbolar Ui pkieieg 
It according to nde ; to this tlie In* 
sUuctor iboiild be perticulariy etteii» 
tlve. 



S. DiTide 67S7 by 13.8. 
Qttort^n^ 431353+ 



r 



< 



4. Divide 173948 by ^75. 
Q^otient, 463861+ 



3. Diride t by 63,1 
QiOCsenl, 037+ 



V 6. Divide ,012 by ,006, 



74 DECIMAL FRACTIONS Sect. II. t. 

REDUCnON OF DECIMALS. 

CASE 1. 

TO REDUCE VULGAR FRACTIONS TO DECIMALS. 

RULE. ^ ^ 

Akitez a cypher to the nmnerator and diride it by the denommator, an- 
nexing a cypher continually to the remainder. The qaotient will be the 
decimal required. [ 

EXAMPLES. t 

1. Reduce | to a decimal. 2. Reduce | to a decimal ^f 

OPBlUTIOir. OPKRATIOir. 

b)Sfl{fiAn$. Hbe numerator in these 7)1,0(,1428+-Afi«. . 

3 operations is considered as 7 

an integer, and always re- — . 

quires Uie decimal point to SO 

be placed immediately af- 28 

ter it, the cyphers annexed occupy the places ■ 

of decimals, the quotient must be pointed off 20 

according to the rule in diyision. 14 

60 
66 



3. Reduce ^, |, and | to decimals. j]finver«, ,25 ,5. ,76. 



4. Reduce ^, ^, and jf^ ^ decimals. Jbu. ,19234->02ft ,00797-f 



CASE 2. 

lb reduce nwniers of d^erent dewmmatioMy as of Money ^ Wei^^ Ofitf 

Measure to their decimal values. 

t RULE. 

i 

*' L Write the given numbers perpendicularly under each other lor v 
^ diridends, proceeding orderly from the least to the greatest. 



Sect. II. 2. DECIMAL FRACTIONS, v ' 75 

*^ II. Opposite to each dividend on the leil hand, place suchla number 
'< for a divisor as will bring it to the next superior denomination and draw 
" a line perpendicularly between them. 

<' III. Begin with the highest and write the quotient of each division, as 
** decimal parts on the right hand of the dividend next below it, and so on, 
** till they are all used, and the last quotient will be the decimal sought." 

EXAMPLES. 
1 Reduce 10^. G^d. to the fraction of a pound. 

OPERATION. y 

4 I 3, The given numbers arranged fer the op- 

6,75 eration, all stand as integers. I then sup- 

10,5625 pose 2 cyphers annexed to the 3(3,00) 

which divided by 4, the quotient is 76, which 

,528125 Ans. I write against six in the next line, and the 
sum thus produced (6,75) I divide by 12, placing the quotient, (5625) at 
the right hand of thQ 10 ; lastly, I divide by 20 and the quotient (,528125) 
is the decimal required. 




2. Reduce 1S«. b^d. to the ded- & Rednce l^^fmi$» l^fft. to the 
mai of a pound. Jbu. ,6729+ "^ dedmiil of an mmce. Jfnr. ,6291. 







7 


« 
.-«* 

* 


J- 

4 












« 



CASE 3 

To find the value of any given decirnal tn ike terms of an integer. 



^ RULE. 



Multiply the decimal by that number which it takes, of the next less de- 
npmi^lion to make one of that denomination in which the decimal is given, 
and ^jA. off so many figures for a remainder to the right hand of the quo- 
tient! as there are places in the given decimal. Proceed in the same man- 
ner with the remainder, and continue to do so through all the parts of the 
integer, and the several denominations standing on the lefl hand make the 
answer. 



n DECIMAL FRACTIONS. Hn. II. H 

EXAMPLES, 

1. Whil k tlie value of ,588125 of 
1 pound ? 

OPERATION. ^ This question is the first example. 

,688125 in the preceding case inverted^ by 

8 which it will be seen that questions 

—------—-——— in these two cases may reciprocally 

Shillings 1 0,5 6 8 5 prove each other. ; 

1 2 The given decimal bein^ the deci- 1 

■ mal of a pound, and shillings being / 

PincM 6,7 5 the next less inferior denomination, 

4 because 20 shtilines make one pound, 

■ I multiply the decimal by 20, and cut* 

Farthings 3,0 ting off from tlie right hand of the 

Ms. 10s. 6j<l. product a number of 6gures, for a 

I'emainder equal to the number of 
figures in the g^ven decimal, leaves 10 on the left hand which are shillings. 
I then multiply the remainder, which is the decimal of a shilling by 12, and 
cutting off as before, gives 6 on the left hand for pence ; lastly, I multiply 
this last remainder, or decimal of a penny by 4, and find it to be 3 farthings, 
without any remainder. It then appears that ,528125 of a pound is in ^SL• 
lue lOi* 6|if. 

» 

2. What ii the value of ,73968 of ' t. What is the value of ,768 of a 
a pound 7 dns. 14«. d^d. pound lY^v ? 

Ms. 9oz. 4pwL 7^*grs. 



* 1} is the last remainder, 680 redui^d to its lowest terms. A fracfion 
is said to be reduced to its lowest terms, when there is no number which 
will divide both the numerator and denominator without a remainder.-— 
Thus, set to the fraction its proper denominator iVi^i ^^^^ divide the nu- 
merator and the denominator by any number which will divide them both, 
without a rexnainder, continue to do so as long as any number can t#e ibund 
that will divide them in that manner. 

4. 
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SUPPLEMENT TO FRACTIONS. 



QUESTIONS. 

1. What are fractioaa? 

2. . What are ialefera •r whole aumben ! 

3. What are mixed numbers? 

4. Of how many kinds are fractions ? 
6, How are Vulgar Fractions written ? 

6. What is signified by the denominator of a firactiottt 

7. What is signified by the numerator ? 

8. Hew are Oer.imal Fractions written ? 

9. How do Decimals differ from Vulgar Fracticffts ? 

10. How can it be ascertained what the denominator to a Decimal Frac- 

tioo IS if it be not expressed ? 

11. How do cyphers placed at the left hand of a Decimal FraclioB affect 

its value ? 

12. How are decimals distinguished from whole numbera t 

13. In the addition of Decimals what is the rule for pointing off? 

14. Wh^t is the rule of pointing off Decimala io Subtraction ? Im Uult^ 

plication ? aftd in Division ? 

15. In what manner is iht reduction of a Vulgar Fraction t* a decimal 

performed? 

16. How are numbers ofvdifferent denominations, as pounds, shillings, 

pence, &C. reduced to their decimal values ? • 

17. If it be required to find the value of any given decimal in the terms 

of aninteger, what is the method of procedure ? 

*' E^RCLSES. 

1. What IS the sum of 78^ 6^ and In Case 1. Ex. 3d, under Reduc- 
of I when added together. * ^ 

opcRATioir. tion of decimal fractions, the Scholar 
79,5 

6,26 may notice that ^74 and | reduced 
.75 

to decimals are, ,25, ,5 and ,75. 

When numbers, therefore, for ope« 
e. From 17 take f 

OPERATION. rations In either of the fundamental 

75 RuleS) are incumbered with theae 



86,50 Am. 



I$jt5 Ri ma m im ^ ^ < frttdioBi \^ ^ |, pibitilale 6ir then 
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SUPPLEMENT TO FRACTIONS. 



Sect. II. 2. 



3. Moltiply 68^ by 5f 

OPERATION. 

6 8»2 5 
6,6 



3 4 12 6 
3 4 12 6 



their equivalent decimal fractions, 
that IS, for } ,25 for | ,5 for $ ,75 
then proceed according to the rules 
already given for these respective 



3 7 5, 3 7 5 Product. operations in decimal fractions. 

4. Divide 26| by 2|. 

OPERATION. 

2^)26,26(10,5 QwUtrnt. 
25 



126 
126 



IfanT penoDS are perplexed by occurrence of a similar nature to the 
ezampMS above* Hence is seen in seme measure the usefulness of frac- 
tions, particularljr decimal fractions. The only thing necessary to render 
any person adroit in these operations is to Imve riveted in his mind the 
rules fer pointing as taught and eicplamed in their proper places. They are 
not burthensome $ every scholar should have them perfectly committed. 

6. If a pile of wood be 18 feet A cord of wood is \2Q solid feet ; 
long, 11( wide» and 7f high, how the proportions commonly assigned 
many cords does it contain f are, 8 feet in length, 4 in breadth, 

jht. 12 eordt, eSfoet^^ 432 inches, and 4 in height. 

The contents of a load or pile of 
wood of any dimensions may be found 
by multiplying the length by the 
breadth, and this product by the 
height ; or, by multiplying the 
leng^, breadth and height into each 
other. The last product divided by 
128 will shew the number of cords 
the remainder, if any, will be sa 
maiy solid feet. 



* The 488 Inches ^ the fractioti, ,25'of afoot, valued according to Case 3, Reduction 
Uecimal Fractions. 
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6. If a loaJ of wood be 9 feet long, 7. What is the value of ,725 of i 
\3^ feet wide, and 4 feet high, how day } Am. 17 hrs* 24fmn. 

many square feet does it contain ? 

Aru* 126 feet J whidk an two feet 
Aort of a cord. 



k 



8. WlMlittli^triMcrjOatSora 9. Hadnoe dCeft. Ojrt. llh. Boz. 
shillingr Jht. SmMiige. to thededmal ofa ton. 

An. ,16884821+ 



10«Rediice8firadDgitotihedeci- il Redoce^ to a decimal frac* 

mal of a shining 7 jSm. ,0625. * tion. Anf^ 0125. 



^ 



FEDERAL MONEY. 8rt. U. 

f 3. FEDERAL MONEY. 



Fedbril Money is the coin of the United States, estahlished by Con« 
gresSy A. D. 1786. Of all coins this is the most simple, and the operations 
in it the most easy. 

The denominations are in a decimal proportion^ as ethibited in the fol- 
lowing^ 

TABLE. 

10 Mills ) r Cent, 

10 Cents f , ) Dime, 

10 Dimes ( ^^^ ^^^ ) Dollar, markei thus, $ 

10 Dollars } ( Eagle. 

The eipression of any sum in Federal Money is simply the expression of 
a mixed number in decimal fractions. A dollar is the ^nt^ Money ; dollars 
therefore must occupy the place of units, the less denominations, as dimes, 
cents, and mills* are decimal parts of a dollar, and may be distiDguished 
from dollars in the same way as any other decimals by a comma or separa- 
trix. All the figures to the leA hand of doHlS^s, or beyond units place are 
eagles. Thus, 17 eagles, 6 dollars, 3 dimes, 4 cex^ts, and 6 mills are 
written— 



. A CO 

^ • Qm^ € Of these, four are real coins, and one is imaginary. 
g § • ^ S 9 ^^^ rc^ <^o^i^s are the Eagle, a gold coin ; the Dol* 

tt H -^ S '^ o ^^^ ^^ ^^^ Dime, silver coins ; and the Cent, a copper 

r D ^ s ^ coin. The Mill is only imaginary, there being no pieca 



U 



« 



^ a S-i 



OS*: 



^^ of money of that denomination. 



^ o g There are half eagles, half dollars, double dimes, 
S) « « ^ ••« half dimes, and half cents, real coins^ 

w ^ a g3 

1 7 6,3 4 6 ,«|r 

These denominations, or|(^4^ent 'pieces of money, being in a tenfold 
proportion, consequently anyi^pi in Federal Money does of itself exhibit 
the particular number of e^ft?' different piece of money contained in it. 
Thus, 175,346 {seventeen eagles^ Jive dollars^ three dimes, four cents, six mills) 
contain 175346 mills, 17534 j% cents, 1753 j%% dimes, 175 t^A ^^lls. 
1*^ tWA eagles. Therefore, eagles and dollars reckoned together, ex- 
press the number of dollars contained in the sum ; the same of dimes and 
cents ; and this indeed is the usual way of account, to reckon the whole 
•omin dollars, cents, and mills, thus : 



$176 34 6 

The Addition, Subtraction, Multiplication and Division of Federal Monejr-^ 
it performed in all respects as in Decimal Fractions, to which the Scholar 
is referred for the use of ri?!^^ »o these oDerations. 
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ADDITION OF FEDERAL MONEY. 

1. Add 16 Eagles ; 3 Eagles, 7 Dollars 5 Cents ; 26 Dollars, 6 Dimef, 
4 Cents, 3 Mills ; 75 Cents, 8 Mills, 40 Dollars, 9 Cents together. 

2. If I am indebted 59 dollars, 112 
dollars, 98 cents, 113 dolls. 15cts. 15 
dollars, 21 dollars, 50 cents, 200 dpi- 
lars, 73 dollars, 35 dollars, 17 cents, 
75 dollars, 20 dollars, 40 dollars, 33 
cents and 16 dollars. What is the sum 
which I owe ? Am. {781 13. 





opciuTioir. 




a 


. 


• 


• 


. 


s 


f 


1 


3 


1 


1 6 


0. 








3 


7, 





5 




2 


6» 


6 


4 


s 


• 


• 


7 


& 


8 


4 


0, 





9 





$2 6 4, 5 4 1 



Or ^e sums may be all reckoned 
in dollars, cents and millSi Hsm, 

• • • 

{160 
37 06 
26 64 3 
75 8 
40 09 



{264 64 1 

Accotmtalifa g^ndrallir mult tiie comma, and diatingoish etnCt from dottan 
oy setting them ipart m>m th6 ddkn. 



SUBTRACTION OF FEDERAL MONEY. 

]. From {863, 17 take {69, 82. 2. From {681 take |67»6d, 

OPERATION. RemaMUr, {6iS|87. 

8 6 3, 1 7 
6 9, 8 £ 



i^iB^ 



Rttnaindir^ 7 9 9» 3 6 



» 



I 



MULTIPLICATION OF FEDERAL MONEY Sect. 11. 3 

MULTIPUCATIOJ^ OF FEDERAL MONEY. 
1. If floar be ^'0,25 per barrel, what will 27 barrels cost ? 

OPERATIOir. 

1 0, 2 6 Point off the decimals in the pro- 

duct according to the rule in Multi- 
plication of decimals ; if at any time 
there shall be more than three (K' 
cimal figures, all beyond uiiXU or !{<> 
third place, will be decimal parts of 
a mill. 









2 


7 




7 


1 


7 


5 


2 





6 








^2 7 6, 7 bAn9. 

& Multiply $76,36 by $37,46. 
Product, $<?b60,0710. 



3. Multiply $24,676 by $13,63. 
Proc/Mct^ $336,320^. 



DUnSlON OF FEDEML MONEY. 
1 If 2728 bushels of wheat cost $2901, how much is it per bushel ? 

0PE!IAT10V. 



Biuheh. Dolls. D. d, c. m. 
2728)2961(1, 8 6 Ans, 
.2728 



23300 
21824 



When the dividend consists oi 
dollars only, if there be a r(^raain- 
der after division, cyphers must 
be annexed as in division K>i dcci- 
mals* ^ 



14760 
13640 

1120 

2. Divide $3766 equally among 
IS men ; what will each man re- 
.oeive ? Anft. $288,923. 



3. Divide $16,76 by 27. 
Quotient, 62 centa 
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SUPPLEMENT TO FEDERAL MONEY. 



QUESTIONS. 
7. What is Federal Money ? When was its establishmeat, and by whut 
authority? 

2. What are the denominations in Federal Money ? 

3. Which is the Unit Money ? 

4. How are dollars distinguished from dimes, cents, and mills ? 

5. What places do the different denominations occupy, from the decimal 

point ? 

6. How is the addition of Federal Money performed ? Subtraction 

Multiplication ? Division ? 

EXERCISES. 
1. A man dies, leaving an estate 2. A man sells 1225 bushels of 



of J71 GOO, there are demands against 
the estate of $39876,74 ; the residue 
is to be divided between 7 sons ; 
what will each one receive ? 

Ans. JS4531 89c(f. 



wheat at j!il,33 per bushel, and re- 
ceives ^93,76 for Irarjsportation : 
what does he receive in the whole ? 

Ans. $1723,01. 



3. What will 3 hogsheads of Bugar 
cost, each weighing SCwU 2qrs» lib. 
It \Qctt. ImilU per lb. 1 

Am, gll 99,890. 



4. Divide seven thousand six dol- 
lars, one cent and three mills, by 
five hundred seventy six dollars^ 
thirty four cents and two mills. 



t. 



« 



,t!l , EXCHANGE. Sect. II. 4. 

J 4. EXCHANGE. 



EzcvAJfttB it the giving of the bills, money, weight, or measure of one 
plice or country, for the like value in the bills, money, weight or measure 
of another place or country. 

Note 1. The Currencies in the New England States, and in ViKinia, are the same 
and wfll be all comprehended under the term JV. £. currency; those of New-York, Nortli 
Carolina and Ohio, are the same, and will be comprehended under the term JV*. York 

tCwrency ; those of N. Jersey, Pennsylvania, Delaware and Maiyland, are the same, and 

:Will all *De comprehended under the term Perm. Currency. 

\ Note 2. It will be sufficient perhaps in most cases, that the pupil be required to woik 
thitrala In the currency of that State only to which be belonsi. 

• CASE 1. 

n change ^en-England, ^c. and Ntw-York^ ^c. Currencies to Federal Money. 

RULE. 
Set down the pounds, and to the right band write half the greatest even 
number of the given shillings : then consider how many farthings there are 
contained in the given pence and farthings, and if the sum exceed 12, in- 
crease it by 1, or if it exceed 36, increase it by 2, which sum set down to 
the right hand of half the greatest even number of shillings before written, 
remembering to increase £e second place, or the place next to shillings 
by 5, if the shillings be an odd number ; to the whole sum thus produced, 
annex a cypher, and divide the sum by 3, if k be N. England currency, 
and by 4 if it be New-York; cut off the three right hand figures in the 
quotient, which will be cents and mills ; the rest will be dollan. 

EXAMPLES. 
t 1. Change £47 7s. 10}d. to dollars, cents and mills. 

opeilA*ion. 

In this example to the right hand of pounds 
(47^ I write 3, half the greatest even number 
of the given 8hillings(7) ; the farthings in lOJd. 
(49) increased by 2 (45) h«cau0e exceeding 
36 and the second place increased by 6 be- 
cause the shillings were an odd number, make 
95, which sum written to the right hand of the 
3, a cypher annexed, and the sum divided by 3 
nves the answer 157 dollars^ 98 cents, and 3 mills 
S S lor N, England currency; the same sum (473950) 
divided by 4, gives 118 dollars, 48 cente^ 7 mils 
for N. York currency. 



Divide by3)4 7 3 9 5 




•i 



i Dolls. 1 5 7, 9 8 3 

if there be no JtUlingSi or only 1 shilling in the given sum, so there be no even number, 
wnte a cypher in place of half the even number of shillings, then proceed with the pence 
and farthmgs as in other cases. 

If pounds only are given to be changed, annex a cypher and divide as before, the quotient 
vrifl oe doUars. If there be a remainder, annex 3 more cyphers and divkte, the qootienC 
.will be cents and mills. 

if pounds and an even number of shiUingt only be gitmh to the ponadi aaajM haHTlhi 
•tan number of shillings, divide as before, and the quotient will bo doUani. 

A ite«t» ipraetiM wiltwike these oj^ratioxuaxJreiiielY aaiiy. 



Sect. II. 4* 



EXCHANGE. 



2. In £76S N. E. and A*. F. car< 
rencies, bow many doUan, cents, and 
mills ? 

Am. JJ2543 33cts. dm. JV. £. etfr. 

1907 60 A". F. ~ 



3. In £17 1«. 6jUl. how MBf 
dollars, cents and muis t 

Am. $66 W 3. J\r..£. cur, 
42 69 t. JV. r. ~ 



4. In £109 3«. Si. how many 
doUars and c«nts ? 

Am. ^303,94 JV. £. cvn 
S72,96 A*. F. ~ 



5. In £86 6f. 6j^. Imw 
doUars, cents and mills t 

Am. $287,740 A*. £. enr. 
216,805 N. V. ~ 



6. Exchange £1 U. lO^i. to 
Am. pfiAB jV: £. cttr. 

2^73d a: r. ^ 



7. Eirhaitfc £10 4yi. to Fe 
nlMoi^y. 

>6,o47 JV. r. --^ 



8. Exchange £103 to Federal 9. Exchange 2|<{. to Fedecal 

Money. Money. 

Am. $343,333 AT. E. cur. Am. Sett. 6m. AT. E. ewr 

267,fi0 Jy.Y - • »-- 7-^ JV. F, — 



CASE 2. 

To JBre&ofi^e Feder<d Money to New-England and Nem-York Curtttimt^i 

RULE. 

If there be no mills in the given sum, reduce it to mills by annexmg cy- 
phers ; multiply the given sum by 3, if it be required to change it to N. E, 
currency ; but if to the currency of N. York, by 4 ; cut off the four rght 
hand figures, which will be decimals of a pound, the left hand figures wiB 
be the pounds. To find the value of the decimals, double the firs^fijnre' 
fbr shillings, and iJP the figure m the second place be 5, add aiH>tIier 8hi)|pj|, 
then call Uie figures in me second and thinl pla^'-ts, after deducting &e 6 
in the second place, so many farthings, abating ? when they are above 2, 
and 2, when they are above 36. 



EXCHANGE. 



Sect II. 4 



EXAMPLES. 

1. Change f 66 dollan, 40 cents, 6 mills, to poonds, shillings, pence and 
iarthinga. 



OPERATION. 

2 6 6 4 6 
3 



OPERATION*. 

2 6 6 4 6 

4 



7 6|6 2 1 8 1 2|1 6 2 4 



Ans. £76 12«. ScL 

JV*. £. cur. 



Having multiplied and cut 
off the four right hand fig- 
ures as the rule directs, to 
find the value of the figures 
cut off, I double tlie first 
figure (G) N. E cur, which 
gives 12 for shillings ; the 



£102 3s. 3d. 
JSr. Y. cur. 
figures in the second and third places (21) abating 1 for being over twelve 
(20) are to be considered so many farthings, which reduced to pence are 6. 

The Sa. 3d, JV*. Y. cur. are obtained aAer the same manner. The dou- 
ble of the first figure cutoff (1) is 2, and because the figure in the second 
place (6) is more than 5, 1 add 'another shilling, making 3^. then the figures 
in the second and third places (62) ailer deducting the 5 for 1 shiUing from 
the 6, are 12, which reduced to pence are 3. 

The 8 and the 4 in the fourth places, being something less than one far- 
thing, are lost, not being reckoned. 

If there be neither cents nor mills^ that is, tf the given sum be dollars, mul 
tiplj by 3 and cut off one figure only. 

2. In $392,76 how many pounds, 3. In $39,636 how many pounds, 

shilhngs, pence and ferthings ? shillings, pence, kc. ? 

Ans. £117 16s. ed. N. E. eur. Ans. £11 17s. O^d. JV. E. eur. 

167 2 N.Y. — 16 17 1 JV. Y. cur. 



4. Exchange 134 dollars 66 cents 
to pounds, shillings, pence and far- 
things. 

An$. £40 7s. lO^d. JhT. E. cur. 
63 17 2( A*. Y. emr. 



5. Exchange 684 dollars to ponndi 
and shillings. 

Jint. £206 4s. A*. E. eur. 
273 12 a: Y. eur. 



6. Exchange 71 cents to shillings^ 
j^hce, &c. 

Ans. 4s. 3d, JV. E. eur. 
6 31 JV. Y. cur. 



7. Exchange 13clt. fm. to pence 
and farthings. 

Ans. Bid, N, E, cur. 
i3d. N. Y. eur / 



SccT. II. 4. EXCMANciib. fT 

CASE 3. 

To change j\ew- Jersey, Pennsyivaniny Delaware and Maryland Currtmtff l» 

Federal Money, 

RULE. 

Reduce the given v\m to ponce, aiinex a cypher, divide these pence by 
l\ and ad<I tlie q«.o!i r.l lo 'Uc perjr.e ; tVoai the sum point off three figures, 
ulirch will hi} cviiy auA luWi-^ ; tiiose to the left hand will be dollars. 

If chare (trtjnr.fuu'js In the :^iven siun^ la place of the cypher annex 2 for 
1 I'vrthing; 6 icv 2 firtiii.ius ; 7 for -'» f^rtJiingii, and proceed as before. 

if the ^iven sunt bf pamnls i>f(h/, iiir-lti! ly hy 8, arinex 3 cyphers tO tht 
pro i ]ct, and divide Ty 3 , tin? <piotit'nt will be the answer, pointing off tbt 
three right hand u^ured lor cent^ dnd mills. 

1 Change £17 U, G^iL to Federal iMdney. 

^0 I tir.st re(hice the given snm to pence, to 

— which (4un8) 1 annex the figure 6 for 

341 the \(L and divide by 9 ; the quotient add* 

12 ed to the pence and the three right band 

figures pointed off give the answer, 46 



9)40985 dollar:!, 63 cents and 8 mills 

4663* 



An$. 45,6.38 

* This quotient fi^ire (3^ might with proprietv hav« he^n pat down 4| the 0^ In SS 
coming so iiifar producing it, and it would linve dpcd iivarcr the trae value ', tlie mUls to 
the answer would ihcn have been tf in place of B- 

2. in £109 35. Sd. how many doi* 3. Change £736 10 Federal Ufoiitt|; 
ktrs, cents and mills ? j8iu. | 10629666. 

Ant. $»9U16B. 



4. To £dS e». Bid. how mukf 6. Clmigo 6]A U ToienJ Voim 

dollars, cetits and mills ? Ai ,7el«. 4 muU< 

Am. ^230,191. 



86 £XCHANO£. Sbct. II. 4. 

CASE 4. 

To change Ftderal Money to New-Jersey^ Penmylvania, Delamare and JUary* 

land Currency, 

RULE. 
If there be no mills io the given sum, reduce it to mills by annexing cy- 
phers, sabtract one tenth of itself, the remainder, except the rignt hand 
figoFB, will be pence, which must be reduced to pounds ; to find ti^e value 
of the riffht hand figure, if it be 2, reckon 1 farthing ; if 5, reckon it 2 far* 
Jiings ; if 7, reckon it 3 fiirthings. 

lioTX.—- Siibtnctng the 4enth of the pven sum from ita«lf mny be done in tiui Wn- 
ner : — Su^^pose the ram 6462. Write the given sum uader itself, removinc 
• 4 S the flgvres one place towards the rieht hand and dropping the right hand 
6 4 6 ficure : v^btract and the remainder wul be the smn re^fOired. 

6807 

SXJtMPK^. 
I. Change {45,538 tP ponod** shillus^ pence and fiu*thing8. 

opEiiATipir. This is the first example iq the former Case 

45^538 inverted. Having subtracted one tenth of the 

4,559 ffiT^ sum (earn itself in the nouinner directed in 

" ■ tne note above, the right hand figiwe in the re- 

12)4098|5 mainder (5) being to be reckeiu^d 2 fiurthings, I 

■ ■ set it down in the answer ^.— -the other figures 

2|0)34|1 of the remainder (4098) beii^ penc^, I Svide 

Aw.. f,\1 U, 6^. by 12, i^ doing which there i9 a remainder of 6, 

whkb »re pemce ; th^9e I aW aet down in the 
answer. The shillings (341) divided fay 2Q, entting off oae figure 4ron 
the dififor «Ad QP« d^^m tb« dividend m 19 ilimUjr praclwedin redudng 
ihilliaga ^ Doundsy give £l7, and the 1 cut off firt)ll tibe dmdeiid it 1 
•hiUing, whicn completes the answer. 



t. Change {136 to pounds, &c. 3. Change {287,74 to pounds 

An$, £50 12«. Qd. Ant. £107 18«. ^d. 



Sscr. IL 4. EXCHANGE. 

To changt ih^ Neno^Eingland to ike New^York currency; add ooe third. 

To change the New-York to l^e /{erv-England curreney; subtract ODt 
firarth. 

To change the New-Engiand to Ae Pentkn^vania currenoy ,* idd 09t &lirth. 

To change the Penntylvanda to the ^feW'England currency ; subtract ont 
fifth. 

To change ihe New^York to ihe Penntyhania currency ; subtract cm 9bh 
teenth. 

To ^h/mge ike Pcnmuffoama to As Nem^Ywrk currency f add ooe fifteeuth* 



SUPPLEMENT TO EXCHANGE 

QUESTIONS. 

1. What ii Estekange f 

t. How do you change N. England S. How d<^ yM ctuttfe FenniyU 

and Virginia currencies to Fe^ yama, Ik. onnency to< Pede- 

eral Money ?•— New-York cur- ral Honey f 
rency t — and wherein consists 
the difference? 

3. If pounds only are giyen to be 3. If there lupe ftrtbiQiQS io the 
changed) bow do you ptoceed? gi^^i^ aimi|.howdQ yQu proceed } 

4. When there are no shillings, 4. If the giyen sum be pouuds 
or only one in the giyen sum, only, how dp yo9 proceed ? 
how do you proceed ? 

6. How do you change Federal 5. How do you ^ange 'Federal 
Money to N. England currency ? Money to PennsylTania, &c 

N, York currency ? — ^Wherein cmxenoy ? ' 

consists the difference ? 
6. How do yon change New-England to New- York currency ?•— New 
York to New-England?— New-Eng^d to Pennsylvania ?i--PennsjrlTia»ia 
to New-England ?— >New- York to PennsylTania ?— Pennqrlyaoia to New- 
Yqrlt enn^uqir ? 

M 



to EXCHANGE. Sect. 11. 4. 

EXERCISES. 

1. In £38 If. eyL' N. Eng. cur. or £48 25. OJrf. N. York cur. or £46 
l9. llel. Penn. cur, how many dollars, cents and mills? 

jJjM. ^120,267 N. E. Cttr.— §120,265 N. Y. cwr.— $120, 265 Penn. c«r. 

Note. — In making the exchange from one currency into another there will frequently 
be the loss of some fractions of a farthing; ior this reason when the exchange is again 
made into Federal Money, there will be the ditference of some milis in the answers 
obtained. 

2. Change £180 12s. N. E. cur. to N. Y. cur. Penn. cur. and to Federal 
Money. 

Ans. £240 16f. N. Y. cur.— £226 16«. Penn. cur. — ^602 F. Money. 

3. Change ^160,26 to N. England, N. York, or Penn. cur. accordingly 
as the pupil may ha?e been in^slructed in one or the other, or all of 
these rules. 

Ana. £46 Is. 6d. N. E. cur. — £60 2s. N. Y. cur. — £66 Ss. lOJd. Penn. cur 

4. Let the pupil be required to change the sums in New- York and in 
Pennsylvania currency in the above answer, to New-England currency ; 
the same in New-England and in New- York to Pennsylvania currency ; 
and the same in New-England and Pennsylvania to New- York curreucy, 
the answers of which will reciprocally prove each other. 

6. Chansre jjl345,625 to N. Eng. or N. Vork, or Penn. currency. 
Ans. £103 13a. 8J(/. N. E. c«r.--£l38 bs. N. Y. cwr.— £129 12i. 2}d 
Penn. currency. 

6. Change 75 cents into N. E. or N. Y. or Penn. cur. 

Ans. 4s. 6d. N. E. cur. — 6s. N, Y. cur. — 5s. 7Jrf. Penn. cur.. 
♦ * 

7. Change £46 Is. 6d. N. E. cur. or £60 2*. N. Y. cur. or £66 6f. lOJrf 
Penn. cur. to Federal Money. Ans. ^160,26. 

8. Change 4s. 6d. N. E. cur or Gs. N. Y. cur. or 5s. 7 Jc?. Penn. cur- 
rency to Federal Money. Ans. 76 cents. 

9. Change £46 10s. 6^rf. considered in either currency to Federal Money. 

Ans. Jjl66,09 N. E. cur.^$\ 16,317 N. Y. cwr.— ^124,072 Penn. cun 

10. Change |J167^o N. E. orN. Y. or Penn. currency. 

Ans. £60 2«. N. E. cttr.— £66 16s. N. Y. cwr.— £62 12». 6rf. Penn. cur. 

11. Let the pupil be required to change the sums in Netr-Tork and 
Pennsylvania currency, in the above answer, to New*£ngland currency,, 
fro. as in the 4th exercise above. 

12. Change 6^d. to Federal Money 4 

Ans. 9 cents N. £. cur. — 6 cents 7 mills N. T. cur.— 7 cents ft mUU Pttti. 
ewrrency. 

13. Change £263 to Federal Money. 

Jsu. $876,666 N. E. cur.— $657,60 N. Y. ciir.— $701,333 P«0B. mt ^ 



SCGT. 11. 4. 



EXCHANGE. 



ft 



TABLE 

FOR REDUCING NEW-ENGLAND CURRENCY TO FEDERilL MONET. 









sbiU. 


shill. 


shill. 


shill. 


shill. 







1 


2 


3 


4 


5 


Penci. 


C5to. 


J(f. 


CU. M. 


Of. JJf. 


• Cis. M. 


a*. Jif. 


Ct9. M. 









16 7 


33 3 


50 


66 7 


83 3 


1 


1 


4 


18 1 


34 7 


51 4 


68 1 


84 7 


2 


2 


8 


19 5 


36 1 


52 8 


69 5 


86 1 


3 


4 


2 


20 9 


37 6 


54 2 


70 9 


87 6 • 


4 


5 


6 


22 3 


38 9 


55 6 


72 3 


88 9 


6 


7 




23 7 


40 3 


57 


73 7 


90 3 


6 


8 


;3 


25 


41 6 


58 3 


75 


91 6 


7 


9 


7 


26 4 


43 


59 7 


76 4 


93 


8 


11 


1 


27 8 


44 4 


61 1 


77 8 


94 4 


9 


12 


5 


29 2 


45 8 


62 5 


79 2 


95 8 


10 


13 


9 


30 6 


47 2 


63 9 


80 6 


97 2 


n 


15 


3 


32 


48 6 


65 3 


82 


98 6 



T4BLE 

FOR REDUCINO NEW-TORK CCRRENCT TO FEDERAL MONET. 





- 


shill. 


shill. 


shill. 


shill. 


shill. 







1 


2 


3 


4 


5 


Pence, 


Of. M. 


Ct$. M. 


ds. M. 


Qs. M. 


a*. Jif. 


a*. M. 







12 5 


25 


37 5 


50 


62 5 


1 


1 


13 6 


26 


38 5 


5( 


63 5 


2 


2 1 


14 6 


27 1 


39 6 


52 1 


64 6 


3 


3 1 


15 6 


28 1 


40 6 


53 1 


65 6 


4 


4 2 


16 7 


29 2 


41 7 


54 2 


QQ 7 


5 


5 2 


17 7 


30 2 


42 7 


55 2 


67 7 


6 


6 2 


18 7 


31 2 


43 7 


56 2 


68 7 


7 


7 2 


19 7 


32 2 


44 7 


57 2 


•69 7 


8 


8 3 


20 8 


33 3 


45 8 


58 3 


70 8 


9 


9 3 


21 8 


34 3 


46 8 


59 3 


71 8 


10 


10 5 


23 


35 5 


48 


60 5 


73 


11 


11 5 


24 


36 5 


49 


61 5 


74 



To 6nd by these Tables the Cents and Mills in any sum of shillings and 
pence under one dollar, look the shillings at top, and the pence in the left 
hand column ; then under the former^ and on a line with the latter, wiU be 
found the cents and mills sought. 



TABLE REDUCING POUNDS. Ik. TO DOLLARS, <w. Sger. H. 4 



ntt 



-() tr»i . 



TABLE 

THE CURRENCmS OF THE SEVERAL UNITED STATES T€ 
FEDERAL MONET. 



A 




i 



CO 



1 

% 

9 

1 

t 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 

2 

3 

4 

6 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



N. HMop. 




N. JeMey, 




Matt. 


New-Yoik 


PfaaqFt?m*a 


ft "f ■Wrtllna 

9« '^nBwmni, 


Rh. bland. 


and 


Delairare, 


and 


Conn, and 


N. CaroKna. 


and 


Georgia. 


Virginia.* 




Maryland. 




Z>. eU. m. 


2). eU, m. 


!>• ct$. m. 


D. eU. m. 


. 3 


, 3 


, 3 


, 4 


, 7 


, 6 


. 6 


• 9 


, 10 


, 8 


, e 


. 14 


, 14 


, 10 


. 11 


, 18 


, 28 


, 21 


, n 


, 36 


• 42 


, 31 


, 33 


, 54 


, 56 


, 42 


, 44 


• 71 


, 69 


. 52 


, 56 


, 89 


, 88 


, 62 


. 67 


,107 


, 97 


. 73 


, 78 


,W5 


,111 


• 82 


, 89 


443 


,125 


. 94 


,100 


,161 


,139 


,104 


.111 


,179 


,153 


,114 


,122 


,196 


,167 


,125 


,133 


,214 


,333 


,250 


,267 


,429 


,500 
,666 


,375 

,aoo 


,400 
,533 


,643 
,857 


,833 


,625 


,667 


1,071 


1,000 


,750 


^00 


1,286 


1,167 


,875 


,933 


1,500 


1,333 


1,000 


1,067 


1,714 


1,500 


1,125 


1,200 


1,929 


1,667 


1,250 


1,333 


2,143 


1,833 


1,375 


1,467 


2,357 


2,000 


1,500 


1,600 


2,571 


2,167 


1,625 


1,733 


2,785 


2,333 


1,750 


1,«67 


3,000 


2,500 


1,876 


2,000 


3,214 


2,667 


2,000 


2,133 


3,428 


2,833 


2,125 


2,267 


3,643 


3,000 


2,250 


2,400 


3,867 


3.167 


2,W6 


2,533 


4,071 



Sbct. II. 4. TABLE REDUCING POUNDS, &c. TO DOLLARS, fcc. 9% 



FOR 



TABLE 

REDUCING THE CURRENCIES, kc, CONTINUED. 





New-Hamp. 


New-York, 


New-Jersej, 


S. Carolint, 




kc. kc. 


&c. 


&c. 


&c. 


£. 


D. c, m. 


jD. e. m. 


D. e, m. 


D.t.wu 


1 


3,333 


2.6 


2,666 


4,286 


2 


6,667 


6,0 


6,333 


8,571 


3 


10,000 


7,6 


8,000 


12,867 


4 


13,333 


10,0 


10,667 


17,143 


6 


16,667 


12,6 


13,333 


21,429 


6 


20,000 


16,0 


16,000 


26,714 


7 


23,333 


17,6 


18,667 


30,000 


8 


26,667 


20,0 


21,333 


34,286 


9 


30,000 


22,6 


24,000 


38,671 


10 


33,333 


26,0 


26,667 


42,867 


20 


66,667 


60,0 


53,333 


86,714 


30 


100,000 


76,0 


80,000 


128,671 


40 


133,333 


tt)0,0 


iwjm 


171,429 


60 


166,667 


126,0 


133^M3 


; 214,286 


60 


200,000 


160, 


160,000 


267,143 


70 


233,333 


176, 


186,667 


300,000 


80 


266,667 


200, 


213,333 


342,867 


90 


300,000 


226, 


240,000 


386,714 


100 


333,333 


260, 


266,667 


■ 428,671 


200 


666,667 


600, 


633,333 


857,143 


300 


1000,000 


760, 


800,000 


1286,714 


400 


1333,333 


1000, 


1066,667 


1714,286 


500 


1666,667 


1260, 


1333,333 


2142,867 


600 


2000,000 


1600, 


! 1600,000 


2671,429 


700 


2333,333 


1760, 


; 1866,667 


3000,000 


800 


2666,667 


2000, 


: 2133,333 


3428,671 


900 


3000,000 


2260, 


, 2400,000 


3867.143 


1000 


3333,333 


2600, 


: 2666,667 


4i;8«,714 



TABLE 

FOR RranKONG FEDERAL MONET TO THE CURRENCIES OF THE 93EVERAL 

UNITED STATES. 



imm 




' New-Hamp. 


; New- York, 


N. Jerscy,^ 


8. C&tolioa, 






i &c. &c. 


\ &c. 


&c. kc 


&C. 






DOLI.. 6t. 


DOLL. 85. 


DOLL. 75. 6d. 


DOLL. 4f. 6d. 




D. el*. 
,01 


Xf $• a, 0* 


£. s. d, f, 

1 


£. 8.d.^ 


£. i. «L q. 

2 




.08 


1 2 


2 


1 3 


1 




.05 


2 1 


3 


2 3 


1 3 




,04 


3 


3 3 


3 2 


2 1 




.06 


3 2 


4 3 


4 2 


2 3 




,06 


4 1 


6 3 


6 2 


S 1 




,07 


6 


6 3 


6 1 


4 




.08 


6 3 


7 3 


7 1 


4 2 


• 


,00 


6 2. 


8 3 


8 


5 




,10 


7 I 


9 ^ 


9 


* f- 
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TABLE 

FOR REDUCING THE CURRENCIES, &c. CONTINUED. 





New-Hamp. 


New-York, 


New- Jersey, 


S. Carolina, 




kc. kc. 


&c. 


&c. ' 


&c. 


Z>off. cts. 1 


£• s, d» q. 


ij. s, d. q. 


£• 5. d, q. 


£• s, d, q. 


,20 


1 2 2 


1 7 1 


1 6 


11 1 


,30 


1 9 2 


2 4 3 


2 3 


1 4 3 


,40 


2 4 3 


3 2 2 


3 


1 10 2 


,60 


3 


4 


3 9 


2 4 


,60 


3 7 1 


4 9 2 


4 6 


2 9 2 


,70 


4 2 2 


5 7 1 


5 3 


3 3 1 


,80 


.4 9 2 


6 4 3 


6 


3 8 3 


,90 


5 4 3 


7 2 2 


6 9 


4 2 2 


1 


6 


8 


7 6 


4 e 


2 


12 


16 


16 


9 4 v" 


3 


18 


1 4 


12 6 


HO"* 


4 


14 


1 12 


1 10 


18 8 


6 


1 10 


2 


1 17 6 


13 4 


6 


1 16 


2 8 


2 5 


18 


7 


2 2 


2 16 


2 12 6 


1 12 8 


8 


2 8 


3 4 


3 


1 17 4 


9 


2 14 


3 12 


3 7 6 


2 2 


10 


3 


4 


3 15 


2 6 8 


20 


6 


8 


7 10 


4 13 4 


30 


9 


12 


11 5 


7 


40 


12 


16 


15 


9 6 8 


50 


16 


20 


18 15 


11 13 4 


60 


18 


24 ^ . , 


22 10 


14 


70 


21 


28 


26 5 : 


16 6 8 


80 


24 


32 


30 


18 13 4 


90 


27 


36 


33 15 


21 


100 


30 


40 


37 10 


23 6 8 


200- 


60 


80 


75 


46 13 4 


300 


90 


120 


112 10 


70 


400 


ltd 


160 


150 


93 6 8 


600 


150 


200 


187 10 


116 13 4 


600 


180 


240 


225 


140 


700 


210 


280 


262 10 


163 8 


800 


240 


320 


300 


186 13 4 


900 


270 


560 


337 10 


210 


1000 


300 


400 


375 


233 6 8 


2000 


600 


800 


760 


466 13 4 


3000 


900 


1200 


1125 


700 


4000 


1200 


1600 


1500 


933 6, 8 


5000 


1500 


2000 


1875 


1166 13 4 


6000 


1800 


2400 


2250 


1400 


7000 


2100 


2800 


2625 


1633 6 8 


8000 
9000 


2400 


3200 


3006 


1866 13 4 


2700 


3600 


3375 


2100 '0 


lOOiW 


3000 


4000 


3760 


2333 6 8 



Scot. IL 6. SIMPLE INTEREST. u 

} 5. SIMPLE INTEREST 



INTEREST is the allowance given for the use of money, by the bor- 
rower to the lender. It is computed at so many dollars for each hundred 
lent for a year, {jptr annum) and a like proportion for a greater or less 
time. The highest rate is limited by our laws tc 6 per cent* that is 6 dol- 
lars for a hundred dollars, 6 cents for a hundred cents, £fi for a£lOU, &c. 
This- is called legal ituerest, and is always understood when no other rate is 
mentioned. 

There are three things to be noticed in Interest. 

1. The Principal ; or money lent. 

2. The Rate ; or sum per cent, agreed on. 

3. The Amouitt ; or principal and interest added together. 

Interest is of two sorts, Simpk and Compound, 

1. Simple Interest is that which is allowed for the principal only. 

2. Compound Interest is that which arises from the interest being 
added to the principal, and (continuing in the hands of the lender) becomes 
a part of the principal at the end of each statoa time of payment. 

GENERAL RULE. 

1. For one year, multiply the principal by the rate, from the -product cut 
off the two right hand figures of the dollars, which will be cents, those to 
the left hand will be dollars ; or^ which is the. same thing, remove the 
separatrix from its natural place two figureif towards the left hand, then al\ 
thoi^e figures to the leA hanfl will be dollars, and those to the right hand 
will be cents, mills, and parts of a mill. 

In the same way is calculated the interest on any sum of money in povnds, shil- 
lings, pence and farthings, with this difference onty, thai the tzto figures cut 
off to tfie right hand of pounds, must be reduced O the lozvest ceuominatioji^ 
*each time cutting off as at first. 

2. For t'jco or more years, multiply the interest of one year by the num- 
ber of years. 

3. For months, take proportional r aliquot parts of the interest for one 
year, that is, for 6 months, \\ for 4 months, ^ ; for 3 months, \, &c. 

For dat»> the proportional or aliquot parts of the interest for one month, 
allow ys to a month. 

EXAMPLES. 
1. What is the interest of ^86,446 for one year, at Qper cent? 

OFB^TION. ^ 

Dolls, cts. mills. In the product of the principal mul- 

86 44 6 principal. tiplied by the rate is found the answer. 

e rate. Thus cutting off the two right hand 

H » figures from the dollars leave nve pn 

6j 18 67 ^^ interest. the. left baud which is dollars; the 

two figures cut off (18) are cents, the 
ncKi figure (6) is mills ; all the figures which may chance to be at the right 
htt&d of mills, are parts of a mill ; hence we collect the Ans. $5 IBcts. S^m 

• In Nftw-York the law allows 7 per eewt. 



96 SIMPLE INTEREST. Sect. IL *. 

t. What is the interest of ^365 14cts. emUUt for thMe yean 7 monthi 
and 6 days ? 

OPERATION. 

3 6 5, 1 4 6 principal* 
6 ftole. 



tart.t*rt.A««M*MriMIB^*«ltoirita 



6 moBtiia 1)2 1 1 9 0, 8 7 6 isUeteafor 1 jfoir. 

3 



»6,72 6 2 8 mtenMl ybr 8 yiarv. 

1 moDth 1)1 0, 9 5 4 3 8 interest for 6 moftl/b. 

6 days 1} 1,8 2 5 7 3 inUreHfar I montfc. 

,36 514 interest for 6 c2ay«. 

^7 8, 8 7 15 3 interest for 3 years, 7 months and 6 

days ; that is ^78 87e<f. l^ff^miUs. 

Because 7 months are not an even pai^ of a year^ take two such num- 
hers as are even parts, and which added togetiher wMl make 7 (6 and 1) 6 
months are ^ of a year, therefore for 6 months, divide the interest of one 
year by t ; again 1 month is } of 6 moniftd, therefore for 1 fhoniht divide 
the interest of 6 ttonthi by 6. For the days, because 6 days are | of a 
month, or of SO day», therefore /of 6 dayi, difide the kterest of 1 month 
by 5. Lastly add the interest of aH tka peHs of the time together, the sum 
is the answer. 

3. WhatktlieintereBtor£71 79^0yL ^ 4. Whal it te iaCeMal ef 
for 1 yearat 6peif ceHtf * 16t. SAIbr 1 y««rt Am.U. 

£. s» d. f • 

71 7 6 2 



pkMMMkdk 



£4t28 6 3 
20 

•.5]66 
12 

4 

7.3|32 Ans. £4 55. 7{(f. 



•■»i .J 



>*, 



m 



%CT. IL h. SIMPLE INtERBST. ») 




When jA ra^e k at 6 per uut, there i$ not peihqie a mote CiMiCite aad 
easy way n castki^ iipterest) on 9^j sum of money in Dollars, Ccoti, ajod 

METHOD. 

Write down half the greatest even number of months for a multiplier ; it 
theve be an odd month it must be reckoned 30 days, for which and the 
given aays, if any, seek how many times you can have six in the sum of 
them, place the %ure for a decimal at the right hand of half the even num* 
ber of months, already found, by which multiply the principal ; observing 
in pointing off the product to remove the decimal point or separatrix trvo 
Jigures from its natural place 'towards the left hand, that is, point off toco 
more places for decimals in the product, than there are decimal places in 
the multiplicand and multiplier counted together ; then all the figures to 
the left hand of the point will be dollars, and those to the right hand, dimes, 
cents and mills, &c. which will be the interest required. 

Should tberebasLMmaiiider m tticing doe Mztb dftlte ^A^s, rediid^ it to 
a vulgai* fractknr, fcr whibh i^pe aliquot parts of the mufti{Medtidr l^h^ 

If the remamder 6er 1=^, divide the multf^iicand by ^ 
If . . . . , fc4, - byS 

If ----- M, by 2 

If - ... • 4=ae|» by 3 twice. 

If . . « . ^ 0«^^attdi, by 2 and 3. 

The quotients which iii fbik iizj occur, must be added to the product of 
the principal multiplied by half the montfafl, &c. the sum thus produced will 
be the interest required. Jk 

When ^kere are days, but a lessmtmber ^um 6, so that 6 cannot be contents 
ed in themt put a cypher in place of the decimal at the right hand of the 
months, then proceed in all respects as above directed. 

Note. In casting interest, eacl^onth is reckoned SO days. 

EXAMPLES. 
1 What is the interest of ^76,54 for 1 year» 7 months and 11 days ? 

OPERATION. 

7 6, 6 4 Thenumber of months being 19, the greatest 

9i6f ey^nnuif)bjsr|9l€^^^alf9fir]^bii%.9l wM^ 

-— wri|» 4oi9^^ thenseielMJigJkwoft^ejfc^oRr.. 

9 5 9 2 4 taioe^ in 41;,, (U^ee sfim of i^ 4i>Ct^MJi»Loi4 

e i B B 6 month and given ^ay^) I find itni0>^9^^^i 

i 3 8 2 7 which l set down at thcl rig^ bw4 of H^f 1^0 

\ 25 57 even number of ]|«)t|thsfoir a deptfa^^ttf^hi^h 

' toge^er I muHipfy tbe priocipnH .to taking. 

Mi. 7, 4 1 1 6 2 one sixth of the day?^ (41) there will be a r^ 

^^^v^^ mainder of 5=^ and ^ for which I take, first 

»; ^ ^ one half the multiplicand, that is, divide the 

^ g 3 multiphcand by 2, then by 3, and these quo- 

Q « S tients added, with the products of half the even 

number of months, &c. the sum of them will 
shew the interest required, observing to cofint off two more figures for de- 
cimals in the product than there are decimal figures in both the multiplier 
and multiplicand counted together. ^^ , 

'' For the concisaness and simplicity of tfi^boj^ method it is conceived 
that instructors will recommend it to^heir pupils in preference to anv othen 
• N ^^ 

I. ' 



SIMPLE INTEREST. 



ft. What 19 the mterest of |6,93 
£>r 2 yean md 8 months ? 

J9fif . d4ct$. Sm. 



II. 5. 



3. What is the interest MR $67,62 
for S years and 2 montCs^? 

Am. $12 ziqis. Im. 



4. What is the hitttrest of 91 
rents for 27 years ? 

Am. $1 47c^ 4iii. 



When the interest on any sum is 
required for a great number of 
years it will be easier first to find 
the interest for 1 year, then mul- 
tiply the interest so found by the 
nunber of years. 

6. What is the interest of 1^2870,32 
fer 10 days ? Ans. $4 7Qcts 3m. 



# 



When' the rate is any other than 6 per eetU, first find the interest at 6 
^r cent, then divide the interest so fi>und by such parts as the interest at 
the rate reepired exceeds or falls short of the interest at 6 por cent, and 
the quotienr added to or subtracted from the interest at 6 per cent, as the 
ease may be, will give the interest at the rate required. 

6. Whatistheinterestof 1(137,84 7. What is the interest of $79fil 
for 2 years and 6 months, at 5 oer fcnr 10 months at 8 pt^r cent? 
cefit^ JJiw. $17,23. '.Aim. $6,271. 




Sect. TI. 6. 



SIMPLE INTEREST. 



SO 



8. What 18 the interest of ^2,29 
lor 1 month 19 days at 3 per cent ? 

Ant, 9 mills, 

10. What is the interest of } 1600 
for 1 year and 3 months ? 

Ans. J120. 

12. What 13 the interest of $ 1 7,68 
for 11 months and 28 days? 

Ans. } 1,054. 

14. What is the interest of |{105 
,61 for 1 year 7 months and 6 days ? 
Ans }10 IZcts. 8m. 



0. What ia tlie interest of jJlS 
for 2 years 14 days, at 7 per cent ! 
Ans. $2 bGcts. 9m. 

11. What is the interest of $5,81 1 
for 1 year and 1 1 months ? 

Ans. 66cts. 8m, 

13. What IS the interest of 
{861,12 for 9 months 25 days, at 
7 percent? ^iw. {49,394. 

15* What is the interest of {86 
fer 9 months ? Ans. $3,87. 



16. What is the interest of {78,36 17. What is the interest of {612 
for 5 years 10 months and 3 days ? 30 cents fi>r 2 years 8 months an<} 

Ans.. $27 4ecU. 5m. 4 days? ^im., ^130,509. 

To thb mode of computing interest, I would add from the *' Massachusetts 
justice^^ a 

METHOD 

Of computing ike interest due upon Bonds, Notes, ^c. when partial payments^ 
mayatd^event times he made, as established by the Courts of Lavo in MaS' 
sachusetts. 

RULE. 

Cast the interest up to the first payment, and if the payment exceed the * 
interest, deduct the excess from the principal, and cast the interest upon 
the remainder to the time of the second payment. If the payment be less 
than the inteFest, place it by itself, and cast on the interest to the time of 
the next payment, and so on until the payments exceed the inter^st^ -then 
deduct the excess from the principal and proceed as before. 

EXAMPLES. 

Suppose A should have a bond against B for 1 1 66 dollars 66 cents ani! 
6 mills, dated May 1, 1796, upon which the following payments should b^ 
made, viz 

Dolls. Mills. 

1. December 25, 1796 166^666 

2. July 10, 1797 16,666 

3. September 1, 1798 , 60,000 

4. June 14, 1799 - - 333,333 

5. April 15, 1800 - - 620,000 

What will be due upon it August 3, 1801 ? 

. Ans. g237,7^n 
^ •. 
To facilitate the operation, let the space of time from the date of (!*« 

Bond to the day pf the first payment, and from the time pf one payment t» 

that of another, and from that of the last payment to the time of settlemenU 

be fir^t computed ar^d set down against the day of payment as ab<trt. — 



Months. Days, 



7 

6 

13 



10 

15 



24 
15 
21 
13 
1 
18 



^ 

w ^ 



100 



SIMPLE INTEREST 



Sect. II. 6. 



Then set down the som on which the interest is to be cast, with the interest 
md payments in columns thus. 



1 Principal. 


Time. 


1 Interest. 


1 Payments. 


Excess. 




1 


DiM$.MiU$. 
1166,666 
121,167 


Jifo. 
7 

6 

13 

9 

10 
16 


Da. 
24 

16 
21 
13 

1 
18 

m « 


D0IU.M. 
46,499 


Dolh, M. 
166,666 

16,666 

60,000 

333,333 


Doa».J\L 
121,167 

. f 

246,093 
679,847 






33,978 
71,616 
49,312 




f 
9 

4 


1046,499 
1046,499 
1046»499 

246,093 






164,906 
40,163 

17,203 


399,999 
620,000 




5 


800,406 
679,847 


• 




220,669 





The last remainder 220,669 

interest from the last payment 17,208 

Som due August 3, 1801 237,762 



i 



4 ' 



t. Sapposmg a note of 867 dollars 33 cents, dated Jyiwy 6, 1794, upon 
wUch fne feUowmg payments should be made, liz. 

1. April 16, 1797 {136,44c^. 

2. April 16, 1799 319, 

3. Jan. 1, 1800 618,68 
What would be due July 11, 1801 ? jIjm. ]J215,103. 
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SUPPLEMENT TO SIMPLE INTEREST. 



QUESTIONS. 

1. What is Interest ? 

2. What is understood hy 6 per cent ? 3 per cent ? 8 per cent» &c 

3. What per cent per annum is allowed bylaw to the lender for the use 

of his money ? 

4. What is understood by the principal ? the rate ? the amount ? 

5. Of how many kinds is interest ? in what does the difierence consist 

6. How is simple interest calculated for one year in Federal Honey ? 

7. For more years than one, how is the interest found ? 

8. When there are motoths and days, what is the method of procedure * 

9. What other method is there of casting interest on sums in Feden* 

Money ? 

10. When the days are a less number than 6» so that 6 cannot be con- 

tained in them, what is to be done ? 

11. fl«p is .single interest cast in pounds^ shillings, pence and &rthings t 

12. When partial payments are made at different times» how is the id* 

terest calculaled ? 

EXERCISES. 



1. What is the interest of 1(916,72 
for 1 year and 4 months ? 

AnM. |73,337. 



2. What if the interest of {93, 

]7c/».fbr lldqrst 

JbtiM* 17etfilt. 



3. What is the interest of {5,19 
for 7 months ? Ans, l^cts, Im 



4. What 18 %^ mterest of $1 j07 
&r 3 years. 6 Ctfffsns and 15 jiys T 



lei 
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6. What it die interest of two 
hundred dollars and six cents, 4 
days? Ant, IScts. 3m. 



6. What is the interest of nine 
cents 45 yeaili 7 months and 11 
days ? Am. iicts. Qm. 



7. What is the interest of half a 
mill 567 years f J8nt. \cU Im. 



8 A's note of {365,37 was given 
Dec dv 1797 ; Jane 7, 1800 he paid 
{97,16 ; what was there due Sept. 
11. 1800? jJn». {328^32.^ 



9. B's note of {175 was given 
Dsc. 6, 1798, on which was endor- 
sed one year's interest: what was 
there due Jan. 1, 1803 7 

Ant. {207,f2. 



10. C'sj^te of {56,75 was given 
June 6, 1801, on interest after 90 
days; what was there due Feh. 9, 
1802? Alt. {6849. 



1 1 . D'a note of two hundred three 
dollars and seventeen cents was 
given Oct 5, 1808, on interest after 
S months ; Jan. 5, 1809, he paid fifty 
dollars ; what was there due May 2d, 
1811 ? Ant. {174, 53. 



12. E*tf note of eight hundred 
seventy dollars and five cents, was 
given Nov. 17, 1000 on interest after 
90 days ; Feh. 11, 1805 he paid one 
hundred eighty six dollars and six 
cents ; what was there due Dec. 23, 
1807! Ant. {1045,34. 



'I 
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13. What 18 the interest of £41 lU. Sid. 14. What is tlitt intereft^ 
for a year and 2 months ? ^73,61, aft 7 per cent ibr / 

Ans. £2 IBs. i^L year and 10 days ? 




15. Supposing a note of {317,92, dated Jvij 6, 1797, on which were 
the following payment8^--8ept 13, 1799, {208,04 ; March 10, 18Q0, {76, 
what was the sum due Jan. 1, 1801 ? Jb^ |i83,99K 



104 COMPOUND INTEREST. Sect. II. 5 

CX)MPOUND ^INTEREST 

b cukmlattd bj adding the Interest to the principal at the end of each 
, jear, and making the amodnt the principal for the succeeding jear ; then 
< the gireb prbcipal subtracted from the last amount, the remainder will be 

' the compound interest. 

• 

jf conciVe and easy method of eatHng Compound hUereit, at 6 per cent on any 

sum in Federal Money, 

RULE. 

Multiply the given sum, ^ 

For 2 years by 1 12,3B For 7 years by 150,3630 

. 3 years — 11 9, 101 6 8 years — 1 69,3848 

4 years — 126,2476 9 years — 168,9478 

6 years — 133,8225 10 years — 179,0847 

6 years — 141,8619 11 years— 189,8298 

Note 1. Three of the first highe^ decimals in the above numbers will 
be sufficiently accurate for most operations ; the product remembering to 
remove the separatrix two figures from its natural place towards the left 
hand, will then shew the amount of principal and compound interest for 
the given number of years. Subtract the pj^|upal from the amount and it 
will shew the compound interest. iji^ 

2. When there are months and days ; first find the amount of principal and 
compound interest for the years, agreeable to the fbregoing method; then 
for the months and days cast the simple interest on the amount thus found ; 
this added to the amount will give the answer. 

3.. Any 0»i« of mone^ at Comp^nd Iht^i^st, Witt double itself in 11 
yeasf 1<) aio!^ ted flS dkys. 

EXAMPEES. 

1. What is the compound interest 2. What is the amount of {236 at 
of {56 '"5 for 11 years? compound interest for 4 yean, 7 

months and six days ? 

OPERATIOlf. OPERATION. 

6 6, 7 5* 1 2 6,2 4 7 6 

18 9, 829 23 6 



5 1075 7574856 

11350 3787428 

45400 2524952 

6 10 7 5 



45400 {2 9 7, 94433 6 JfmotMl/or 4«rfc 

6 6 7 5 3, 6 



"""■^■■■•"""■^ « It ' " ■ »»■— TT— *— ^ 

10 7, 72796 7 b Amount. 17 8 7 6 6 4 
6 6, 7 5 principal subtracted. 8 9 3 8 3 2 



% 5 OyS 1 compoundintereit. {1 0, 7 2 5 9 8 4 interest for 7 mo. 6 days. 

2 9 7, 9 4 4 amount for 4 years added. 

^3 8^ 6 6 9 
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i 6. COMPOUND MULTIPLICATION. 



Compound Multiplication is when the Multiplicand consists of several 
denominations. It is particularly useful in finding the value of Goods. 

The different denominations in what was formerly called Lawful Money ^ 
render this rule with some others in Arithmetic, as Compound Division and 
Practice f rules of great usefulness, quite tedious, and the variety of cases 
necessarily introduced, extremely burthensome to the memory. — This lum- 
her of the mind might be almost wholly dispensed with, were the habit 
of reckoning in Federal Money generally adopted throughout the United 
States. % 

For important v^v^om^ pmknio^ shtlltngSf pence vn^fartking^, ou^ht to fall 
wholly into disuse : F^di^ Modify is our national cunrenor ; the scholar 
might encompass the most useful rules in Arithmetic in halfthe time ; the 
value of conunodities bought and sold^ might be cast with halfthe trouble, 
and with much less liability to errors, were all the calcolatipQS in money 
universally made in Dollars^ Cents ^ and MUU, But this, to be practised, 
must be taught ; it must be taught in our schools, and so long as the prices 
of goods, and almost every man's accounts are in Pounds^ S/iUlings, Pence 
and Far^ings^ this mode of reckoning must not be left untaught. 

To comprise the greater usefulness, and also to shew the great advan«- 
tage which is g^ed by reckoning in Federal Money, I have contrasted the 
two modes of account, and in separate columns on the same page, have put 
the same questions in Old Lawful and i^ Fedfetal if onejr* 

OPERAflOM 



IN POUNDS, SBILLINGB, PENCE, FARTB. 

CASE /. 

When the quantity does not exceed 
12 yards^ pounds^ ire. set down the 
price of one yard or pound, and 
place the quantity underneath the 
lowest denomination for a multiplier. 
Begin by multiplying the lowest de- 
nomination, and carry by the same 
rules from one denomination to an* 
other, as in Compound Addition. 

EXAMPLES. 
1. What will 7 yards of cloth cost 
at 99. 6d. per yard. 

OPERATION. 

9 B price of \ yard. 
7 yards. 

rr. — -^ 

Ans. 3 5 11 prict of 7 yards. 

1 say 7 times 5 is i$5pence3sr=29. l\d. 
1 set down 11 and ca,rry 2, saying 7 
times 9 is 63, and % I carry are 665. 
s=s£3 6j. which I set down. 



IN TOIXAl^B, CBlfV$» mLXS. 

m MX CASES. 

M fddpl;^ U16 pnce ^d the (Quantity 
together, according to the rules of 
mwdplication in Decimal Fractions, 
and the^ pit^ilct will be the answer. 
Thaife, 

Multiply ad ib Simple Multiplica- 
tion, and from the product point off 
fco many places for cents, and mills, 
as there are ^ace^ of cents and mills 
pit}iepiic«. 

EXAMPLES. 
1. What win 7 yards of cloth cost 
at $\fil (equal to ^s. id.) peif yard ? 

OPERATION. 

D. cis. As there are 

|, ^7 price* two decimal 

7 quantity, pl^s in ik^ 

— — price, so I 

Jlns. 10 99 price of make two in 

7 yards, the product. 



O 



\06 COMPOUND MULTIPLICATION. 

, POVN08, SHILIJNOSy PERCE, FARTB. 

2. What wUl 9 i 
cost at lOd. per lb. ! 



2. What will 9 pounds of sugar 



An». 7#. 6d. 



5.n¥hat will 6 yards of doth cost 
at £l lOf. Bd. per yard ? 

jIm. £9 2«. M. 



CASE 2. 

' FPk€fi (^ quantiiy exceed* It, and 
ti any number Tnthm the MuUq4ieation 
Table, multiply by two such numbers 
as when multiplied together, will 
produce the given quantity. 

If two numbers will not do this ex- 
actly, multiply by two such numbers 
as come the nearest to it, and by the 
deficiency or excess multiply the 
multiplicand, and this product added 
to or subtracted from the first pro- 
duct as the case may require, gives 
the answer. 

EXAMPLES. 
1. What wOI 42 yards of doth 
cost at 169. 9(2. per yard Y 

OrXRATION. 

£• #• d* 

15 9nrieeoflyd. 
MMplied 6y G 



Sect. II. 6. 



DOLLARS, CBHTS, MILLS. 

2. What will 9 pounds of sugar 
cost at {0, 139 per lb. f An». $1,251. 



Multiplied by 



4 14 6 price <^ S yds» 



Ans. 33 1 6 price of 42 yds, 
Because 6 times 7 is 42, 1 multiply 
the price of 1 yard by 6, and this 
fproduct by 7, as the rule directs. 



3. What will 6 yards of cloth cost 
at j|5,07 per yard ? 

Am. $30,42. 



4. What will 42 yards ofcloth cost 
at $2,625 per yard t 

OPBR^TIOV. 

D, cts. «• 
ft, eft B 

4 2 



5 2 5 
105 00 

Ans, 11^ 2 6 
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POUNDS, SHILLINGS, PENCE, FARTH. 

I ) 2. What will 125 yards of cloth 
[ cost at 5s. Id, per yard ? 

Ans. £34 17f. Ud. 



3. What will 61 poundi of teft 00ft 
at 35. 6d. per lb. ? 

Am. £» IB9. ed 



4. What will 130 yudt of doth 
eost at £ft St. dd. per jaid t 

jSfit. £f&4 1$. ed. 



CASE 3. : 

When the mtdtiplier, thai tSy Hu 
quantity y exceeds 144, multiply first 
by 10, and this product again by 
10, which will give the price of 100 
yards, &d. and if the quantity be 
even hundreds, multiply the price 
of 100 by the number of hundreds 
in the question, and the product 
will be the answer ; if there be odd 
numbers, multiply the price of 10 
by the number of tens, and the price 
of unity, or 1, by the number of units, 
then these several products added 
together will be the answer. 



DOLLARS, CENTS, 'MILLS. 

5. What will 125 yards of cloth 
cost at 93 cents per yard ? 

Am. [(1 16,25. 



e. What wa 61 
it|0p68Sperlh.t 



of tee cost 
|t9,7a3. 



7. WhawB laOjeidi ofdodi 
cost et <7,f6 per yera t 
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pouV0t« raiLLurosy pbnck, t abth. 

EXAMPLES. 
1. What will 663 yardi of cloth 
coil at £1 6«. Id. per yard ? 

OPBRATIOir. 

£. «. d. 

1 6 7 price of 1 yan2. 
10 



19 5 10 ffict of 10 ^(2i. 
10 



19t 18 4 pnce of 100 yi2f. 
6 



DOLLARS, CENTS, MILLS. 

8. What will 563 yards of cloth 
cost at ^4,43 per yard ? 

OPERATIOH. 

Yds. S Q S 

16 8 9^ 
S 2 5 2 
2 2 6 2 



f 2 4 9 4, 9 Jlnt. 



(k64 11 S price of BOO ifdi^ 

10%!!} 7f If price of 60 yd9. 
StIiiMslyd. S 19 9prieerf3yd$. 

jflw. 748 6 B price of 66Syd$. 

2. What will 328 yards of doth 
coat at lOi. 6|ii perwdt 

Jmc. £172 17i. M. 



9. What wiU 328 yards of dotb 
coatat<],757peryi>rd? 

jlnt. ^676»296. 



3. What wffl 624 yards of doth 
Wrt all2i. 8rf. per ywd * 

Jku. £396 4s. 



10. What will 624 yards of clotli 
cost at <2»111 per yard ! 

ins. ^1317,264. 



ShECT.11,6. SUPPLEMENT TO C. MULTiPMCATION IQf 

SUPPLEMENT TO COMPOUND MULTIPLI- 
CATION. 



QUESTIONS. 
L WhAtMCooipoiiiidHQltiFlicatioiir 
2. WhatisitiiiM? 

3* Are openlioiit more easj in Old Lawful or Fbdmul MMBt t 
4. What 18 the Role of Compomid HnltiplicotkMit 
h. When the quaDtitjri that it the HidtipSer, eiceedt If » and is withb 
the Moltiplication Table» what are the ftepa to be ^aken ! 

6. When no two nnmben multiplied together witt produce tbi^ f^w^ 

qoantity^ what then in to be done f 

7. When the mnltipfier ezceeda 144» what U the method of procedure t 

8. When the price of goods are giren jn Fedei^ H[oiiej» iHiat is the 

general and muyersal mle lor tnding their Taloe bj MultipUcalioQ f 

JSXERCBS8L 

1. A man has SSsilTer eopa, each 2. If a mian tnhFd 84 mfles, S 

weighing lose. ^fmU. Itgn. bow flurlongi^ and 17 rodi in one diy, 

mndi sihrer do they all conlam t how wt wiB Ibe ttnyd in 62 days? 

jSnt. 3 a. 8 09. lOjMrti. 8gn. Jns. tfS4«*f9 Afnit. Urodr. 



8. What wil 8S5 judi of eMi 4. If e hoiif roe a pile in IS 
to at £1 ti. 6kL per jmdt ulDnteBt 18 seeoiids, in what time 
' jAm. £S6dr ITf. ^i. would he go 176 mfiea f 



Am, ID* llJk. 68m. 56mc 
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f 7. COMPOUND DIVISION. 



COMPOUND DIVISION is the dividing of different denominations. 

OPERATIONS. 



IN POUNDS, SHILUNGSy PENCE, FARTH. 

CASE 1. 
1. When the dhuor^ ihat ti, Ihe 
^(UoMtihf^ doet not exceed 12, begin at 
the highest denomination, and in the 
manner of short division, find how 
paqy times the divisor is contained 
m it : place the [quotient under its 
own denomination, and if any thing 
oemain, reduce it to the w&d less 
denomination, and divide as before ; 
so proceed through all the denomi- 
nations. 

ft. If the quantity excud 12, and 
there be any twownunben whdch muUi' 
fUed together wiU produce t^, divide 
Uie price first by one of those num- 
bers, B3kd this quotient by the other. 

EXAMPLES. 

1. If 6 yards of cloth cost £3 ld». 
6d. what is that per yard ? 

OPERATION. 

£. t. d. 

6)3 13 6 price of 6 yards. 

14 8| price of 1 yard. 

Finding I cannot have the divisor 
<5) in the first denomination (£3) I 
reduce it to shillings, (60) and add 
in the 13 shillings, which make 73 
shillings in which the divisor (5) is 
contained 14 times and 3 remain ; I 
set down the 14, and the remainder 
(3 shillings) reduce to pence (36) 
and the 6d. added make 42 pence in 
which the divisor is contained eight 
times and two remain ; I set doivn 
the 8 and reduce the 2 pence to 
farthmgs (8) in which I have the di- 
visor once (I qr. or Jd.) and a remain- 
der of I ofa rarthing, which being of 
small value is neglected. 

2. If 48 yards of cloth cost £4 
16*. 4Jrf. what is that per yard ? 

Jinn. £0 ?.s. 



IN DOLLARS, CENTS, MILLS. 

IN ALL CASES. 
Divide the price by the quantity, 
and pomt off so many places for 
cents and mills in the product aj 
there are places of cents, and mills 
in the dividend. 

y the quantity be a componte num- 
ber^ that is produced by the multipli- 
cation of two numbers, the operation 
may be varied by dividing the price 
first by one of those numbers, and 
this quotient by the other. 

EXAMPLES. 
1. If5 yards ofcloth cost ^12,25, 
what is that per yard ? 

OPERATION. 

D. Cts. 

6)12, 25 



Ans. 2, 46 



There are two 
decimal places in 
the dividend* I 
therefore point 

off two places for decimals or cents 

in the quotient. 



2. If 48 yards of cloth cost ^16,06. 
what is that per yard 7 

An$. {0 33 cents. 
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POUNDS, SHILLIN08, PBHOB, FARTH. 

3. If 24/6. of tea cost £2 Is. 9}(2. 
wluit is that per lb. ? 

jffif. £0 It. Ufd. 



4. If S6 jwk of doth cost £4t 
6f 74<L irtiat is that per yard ! 



CASE f. 

1. " Honing ike price of a humdred 
weight {IWb^ to find the price of lib. 
divide the given price hy 8, that 
quotient by 7, and this quotient by 2, 
and the last quotient will be the price 
of 1/6. required." 

2, If the number of hundred weight 
be more than one^ first divide ue 
whole price by the number of hun- 
dreds, then proceed as before. 

EXAMPLES. 
1. If Icw^. of sugar cost £S 7f. 6<2. 
what is that per ib, ? 

OPBRATIOir. 
£• 9, a. ^. 

8)3 7 6 price of Icwt. 

7)0 8 5 1 price of 14/6. or \cwt. 
9) 12 2 price of 2/6. or -^cwt. 
Jhis, 7 1 price of lib. 



DOLLARS, CBNTS, MILLS. 

3. If 24/6. of tea cost {7,97 what 
is that per ik { 

jtiiff. {0,233. 



4. IMS yards of doth coat {144, 
105, what 18 that per yard ? 

Jku. {4,031. 



The 
MoBoy* 



k Federal 



5. If 1 ewt. of inffar cost {11,25, 
lat is that per A. f 



what 



jflns. 10 cents. 



MS 
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POUiri)99 nUlLUMQSf PKSCB, fARTH. 

2. If BcwfU of cocoa cost £lB Is, 
4d. what is that per lb. i dns, 4d. 



6. If 8a»^ of cocoa co^t {dl, 
what is that per lb. ? 

Jim* bets. 7m 



I 



3. ItScwt. of sugar cost £15 13s. 
what is that per lb. ? 

Ans. lid 



7. If Send, of suffar cost ^5f ,16' 
what is that per lb. 1 

Jim. ISeif. dm. 



CASE 9. 

** When the divisor is sueh a number 
as cannot he produced by the multipli- 
cation of smaU numbersy ^yide after 
the manner of long division, setting 
down the work of dividing and re- 
ducin 



o* 
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EXAMPLES. 
1. If 46 yards of cloth cost £53, 
iOf. 6c2. what is that per yard ? 

OPERATIOir. 

^* s, o* £• #• a* 
46)63 10 6(1 3 SjJiit. 
4« 



7 
20 



8. If 46 yards of cloth cost {178, 
416, what is that per yard ! 

Jk^. f 3,878. 



46)160(8 
138 



46)160(S 
M8 

lit 

4 

46)0(1 
4t 



i If 263 boihels of wheat cost 
£86 7t. lOd. what is that per bushel ? 

jSfif • 69» Bid* 



3. If 670 gallons of wine cost 
£147 It. Ilc2. what is that per gal- 
lon ? An$. 4f. 4^. 



9. If t63 bosheb of wheat cosi 
<287,973, what is that per bushel ! 

Jlfis. $1,084. 



10. If 670 gallons of wine coal 
$490,32, what is that per gallon t 

Jlnt. $0,73» 



V 
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SUPPLEMENT TO COMPOUND DIVISION. 



QUESTIONS. 
1. What is Compound Division ? 
f. 'When the price of any quantity not exceeding IS, of yards, pounds, 

kc» is given in pounds, shillings, pence and farthings, how is the 

price of one yard found ? 
3. When the quantity is such- a number as cannot be produced by the 

multiplication ofi^mall numbers, what is the method of procedure ? 
4 Having the price of an hundred weight given, in what way is found 

the price of 1 lb. ? 
6. If there be several hundred weight, what are the steps of operating ? 
6. When the price is given in Federal Money, what is the method of 

operating? 

EXERCISES. 



P0UH08, SHILLINGS, PBVCE, FA&TB. 

U If 10 sheep cost £4 6s. Id. 
what 18 the price of each? 



DOLLARS, CEHTS, MILLS. 

Let the Scholar reduce the price 
of sheep and of the cows to Federal 
Money, and perform the operations 
in Dollars, Cents and Mills. 

Price of 1 sheep ^1,426. 



t. tf84 com coil £S6S lat^wbit 
iitefOQecfoaclit 



Moo of 1 ccir, |l(M)M> 



' 
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3. If 121 pieces of cloth measure 
S896 jards, 1 qr. 3 na. what does 
each piece measure ? 

.^. 2Syd8. 3qr. 3na. 



5. If 2cwt. of nee cost £2 lU. 
tid. what 18 that per lb. ? 



7. If 47 bags of indigo weigh 
12cwt;iqr. 261b. 4oz. what does 
each weigh? 

jlnt. lqr» IW. l2oz. 



4. If 66 tea-spoons weigh Sib. 
lOoz. 14pwt. what is the weight of 
each? 

Ans. lOpwt. imgrs. 






6. At £2 11«. 6f2. (ov 2cwt. of 
rice, woat is that in Federal Money, 
and what is that per lb. ? 

Price of 1/6. 3c<i. 8in. 



8. If 8 horses eat 900 busheb and 
peck of oats in 1 year, how mueh 
will each horse eat per day ? 

Ant. Ipk. Iqt Ipi. ZgilU. 



il« 
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Divide £297 2s* 3d. among 4 men, 6 boys, and give each man 3 times 
«o much as one boy ; what will each man share, and each boy ? 

OPERATION. 

£. 5* d, £, t. d» g. 



The men have triple 
shares, therefore mul- 
tiply the number of men 
(4) by 3, and add the 
number of boys, (6) 
for a diTisor. 

men. boy$» 
4 & 6 
3 

12 
6 

18 lAe nwnber ff 
t^uoi sftaref m 
A< wlbol«.«Bl>iYisor. 



18)297 2 
18 

117 
108 



d 



9 
20 

)182(10 
18 

2 
12 

)27(1 
18 

9 

4 

)S0(2 
36 



3 (16 10 1 2=1 %'* «/iar«. 

3 



Anu 49 10 4 2=lfiuiit'i^re. 

PROOF. 

£49 10 4 2 

4 



198 1 6 Ofneii'sMars 

16 10 1 2 and 
6 



99 9 Oioy«*i&are. 



£297 2 3 OadUMie 



10. Divide £39 12f . ha. among 4 men, 6 women, and 9 boys ; give each 
nan doaUe' to a woman, each woman double to a boy. 

£• t. d. 



L\ 1 5 a hfAfs ihare. 
Ant. c 2 • 2 10 a woman's share. 
(4 5 8 a man's share. 
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i 8. SINGLE RULE OF THREE. 



THE Single Rule of Three, sdmetimes called the Rule of fnotoMioir 
is known hy having* three terms given to find the fourth. 
It is of two kinds, Direct and Indirect^ or Inverte. 

SINULE RULE Of THREE DIRECT. 

The Sitt|^e Rule of Three Direct teaches, by having three numbers 
given to find a fourth, which shall bear the same proportion to the third 
that the second does to the first. 

It is evident, that the value, weight and measure of any commojl^ty ts 
proportionate to its quantity, that the amount of work, or consmi^tion is 
proportionate to the time ; that gain, loss and interest, when the time is 
fixed, is proportionate to the capital sum from which it arises ; and that the 
effect produced by any cause is proportioned to the extent of that cause. 

These are cases in direct proportion, and all others may be known to be 
so, when the number sought increases or diminisl|ps along with the term 
firom which it is derived. Therefore, 

If mere require fnore, or less require less^ the question is idwayt known 
to belong to the Role of Three Direct. 

Aiore requiring more^ is when the third term is greater than the first, 
and required the fourth term to be greater than the second. 

Lest retfuiring UiSy is when the third term is less than the first and re- 
quires the fouru term to be less tban the second. 

RULE. 

^1. State ^e question by making that number which asks the question, 
** the third tenn, of putting it in the third place ; that which is of the 
^ ftam^ name or quality as the demand, the first term, and that which is of 
** the sdtte name ot quality with the answer required, the second term.'' 

** 2. Multiply the second and third terms together, divide by the first, 
** and the quotient will be the answer to the question, which (as also the 
*' remainder) will be in the same denomination in which you left the second 
" term, and may be brought into any other denomination required." 

The chief difficulty that occurs in the Rude of Three^ is the tight placing 
of the numbers, or stating of the question ; this being accomplished, there' 
is nothing to do, but to multiply and divide, and the work u done. 

To this end the nature of every question must be considered, and the 
circumstances on which the proportion depends, observed, and conmion 
sense will direct this if the terms of the question be understood. 

The method of proof is by inverting the order of the question. 

J^ote 1. If the first and third terms, both or either, be of different de- 
nominations, both terms must be reduced to the lowest denomination inen- 
tioned in either, before stating the question. 

2. If the second term consists of diffierent denominations, it must be re- 
duced to the lowest denomination ; the fourth term or answer will then be 
found in the same denomination, and must be reduced back again to the 
highest denomination possible. 

3. After division if there be any remainder, and the quotient be not in 
the lowest denomination,, it must be reduced to the next less denomination, 
dividing as before. So continue to do till it is brought to the lowest do- 
nomination, or till nothing remains. 

4. In every question there is a supposition and a demand y ttr aurp«98itioc 
is implied in the two first terms of the statement* the demanc . 
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5. When any of the terms are given in Federal Money the operation is* 
conducted in all respects as in simple nnmhersy obsenring only to place 
the point or separatnz between dollars and cents, to point off the results 
according to what has been taught already in Decimal Frach'ofM, Federal 
Money, and further illustrated in Qmipound bivision, 

6. When any number of barrels, bales, or other packages, or pieces are 
giyen^ if they be of equal contents, find the contents of one barrel or piece, 
&c. in the lowest denomination mentioned, which multiply by the number 
of pieces, &c. the product will be the contents of the whole — If the pieces 
&c. be of unequal contents, find the content of each, add these together, 
and the sum of them will be the whole quantity. 

7. The term which asks the question, or that which implies the demand, 
is generally known by some of these words going befi)re it ; How much ! 
How many ? How long ? What cost ? What will ? kc. 

EXAMPLES. 
1. If 9/fo. of tobacco cost 6s, what will 25 lbs cost? 

OPBRATtON. 4 

lbs. s. lbs. Here 25lbs. which asks the ques- 

Aa 9 : 6 : : 25 Ip <^ answer. tion, {what wUl 2Ms. ^c.) is made 

25 the third term, by being put in the 

— third place ; dibs, being of the same 

name, the first term^, and 6s. of the 
same name with the term sought, the 
second term. 

I multiply the second and third 
terms together, and divide by the 
Sant The remainder (JS) I reduce 
to pence, and divide as before. The 
quotients make the answer 16i. 6d. ^ 




By invertiDg the older of the question iit will stand thus, 
2. If 6«. buy 9lbs. of tobacco,* what will 16s. 6d. buy? 
s. s. d. 

6 16 8 Here the term which asks the 

12 12 question (16^ 6d.) is of different de- 

— — nominations ; it must, therefore, be 

72 pence. 200 pence. reduced to the lowest denomination 

mentioned {pence) as must also the 
pence. Uts. pence. other term of the same name, conse- 

Aa 72 . 9 : : 200 quently, to be the first term. 

200 

72)1800(25Z6. asumer. 
144 

360 
360 
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Again-^Bj inverting the order of the question. 

3. If 165. Sd, (=200 pence) bay 25/6«. of tobacco, how mnch will 6f. 

(sssli pence) buy ? 

OPERATION. 

d, lbs. d. 
Afl 200 : 26 : : 72 i^ 

72 

60 
176 



2|00)18|0O(9269. An». These three qiiestk»s are only 

18 the first varied; they shew how any 

— — question in this rule may be invertedL 

4. If lor. of ttlver cost 6f. 9i2. what will be the price of a silver cup 
that weighs 907. 4pwt. \Qgn. f 

NoTB^— Ai each <^the teims contain 
different denominations, Ihey mqat all 
be reduced to the lowest denomination 
mentioned. 

Am. 747 pence^ 3|^. which must be 
reduced to the highest denomi- 
nation, thus, 
pence. 
12)747 Rm. Sd. 

20)62 Rem. 2t. 

£9 2$. 3d. 3^. Am. 
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6. If 6 h#r9e« eat 21 butheb of oats ia 3 weeks, Uow many bushels will 
iO hones eat in the same time ? An$l lOhuihek. 

The $anu qvution vimtrttd. 
6« If 20 horsee eat 70 bushels of 
oats ia S weeks« how many bushels 
will 6 hones eat in the same time ? 

jffif. 91 huthtU. 



Hm stateflMiit of ttrery qoesiion re- 
i^uires thought and consideration; — 
here are four numben grren in the 
question ; to know which three are to 

be employed in the statement, there can be no difficulty if the scholar pro- 
ceed deliberately and as his rule directs — ^first consider which of the giren 
numben it is that aske the question ; that determined on, put it in the 
third place, then seek for another number of the same name, or kind, put 
that in the fint plaoe, the second place must now be occupied by that 
number which is of the sanUe name or kind with the number sought ; when 
these steps are cautiously followed, ii\e scholar cannot fidl to make IJs 
statement right. 

7. If an ingot of silyer weigh S602. 8. A Goldsmith sold a Tankard 
ICjpwi. what is it worth at fo. per for ^10 12f. at the rate of b$.4d. 
ounce t j8m« jS9 St. 6cL per ounce, I demand the weight 

of it jtitt.S9o2r. 15p«^ 



IL If tihe moon more 13dcg. lOmm. 
86sle. in one day ; in what time does 
It perform one revolution ? 

Am. Vtday$. Ihrs, 43mtii. 



7 
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Itl 



10. If ftfiwailyof t0pen<»t8pend U. If jt ftafly •£ 90 peftons 
3 bushels of nmlt in a moftth, how qpend A iMiiwIt of malt in a montfi, 



many bushela will senre them when 
there are SO in the family ? 

Ata. 9 6tdbe/f 



how many buihels will terre a &m- 
ily of 10 persons the same time f 

j8m. 3 ImMU. 



12. If If aeree 3 vbods, produce 78 (ptarlen 3 pocki, how mich will 
36 acres, 1 rood^ tO poles province t iAw. 216 frt. 6Mb. l^iMcb. 



in 
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13. If Sacres, 1 rood prodace 26 quarters, 2 bushels, how many acres 
will be required to prodace 47 quarters, 4 bushels t Am. 9 acrts^ 2 rood* 



14. If 365 men consume 75 bar- 
rels of provisions in 9 monthsi how 
much will 500 men consume in the 
same time ? Am. 102f| barrtls. 



Note. In the 15th example, in 
order to embrace the fraction (4^ 
of a barrel) the integers 102 bar- 
rels must be multiplied by the de- 
nominator of the fraction (73) and 
the numerator, (54) added to the 
product. 

Afler division, the quotient must 
be divided by the denominator of 
the fraction, and this last quotient 
will be the answer, all which may 
be seen in the example. 

The Scholar must remember to 
do the same in all similar cases. 



15. If 500 men consume 102^^f 
barrels of provisions in 9 months, 
how much will 365 men consume in 
the same time i 

OPERATIOir. 

barrels. . 
10«f| 
Multiplied by 73 the denominaior 

■ of ike flueuon. 

306 
714 
Add 54 tkM wwoMrator. 

At 500 : 7500 : : 365 

7500 



182500 
2555 



6|00)27375|00 
73)5475(75 Am. 
511 



385 
386 



16. How much will 4 pieces of linen containing, viz. 35^, 36, 37^, and 
38 yards come to at 79 cents per yard ? Arts, ^116,13. 
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17 If I ore «6 for the nse of 18. How roany^tUes^of 8 inches 

JlS'forlfmonV what must I square wiH lay a floor 20 feet long. 

|ve for 367,82 *« jame toe ?^ and 16 feet broad ? ^ ^^^ 



/ 



,' 



(«- ' 



/ 



/ .' 



19. If m. of sugar cost 26 cents, 20. h £3 sterling be equal to £4 

What will 100/6. of coffee cost, if 8Z6. N. England currency, how much 

of sugar are worth 5lb. of coffee ? N- England currency will be equal 

Ans.$ZO. to £1000 sterhng ? 

^ Ans. £1333 6s. 8d. 



21. If I bay lib. of sugar for 75 N. fi Sums in Federal Money 
^.ents, how much can I buy for 6 are of the same denomination when 
dollars ? j3»t. 56/6. the decimal places in each are equal. 

To reduce sums in Federal Money 
to the same denomination^ annex so 
many cyphers to that sum which has 
the least number of decimal places, 
or places of cents, mills, &c. as shaU 
make up the deficiency 
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tt. Br I buy 76 yards of cloth for 23. A man spends fSfio per 
4113,17, what did it cost per Ell week, what is that per annum ? 
Eng^h? JkuJpJ^l. J9n^. $169,464. 



V" 



^ f4. If 3 hoiMs and 4 «n& bt worth 9 eowi, how manj cows will 6 
honoi and 8 omi b« worth i ^i. J8. 



25. Bou^t a silTer cup, weighing 9oz. 4pwt It^grt, fi>r £S 2t, Sd. 3}^ 
what WM ti^at per ounce ? Jins. 6«. 9cl. 



* 
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ft. TlMreiia dstahiifiich hM t7. Atarnhnkg^Llk^m^ha^ 
4 eockiy tke first MB empty hi 10 I0 pint, Ured tiro mm mod a hay I0 




miaates, tfaa aeeond in 80 minutest plant it, one of the men ceoM nant 

the third in 40 minutes, and the it in If dajs, the other m 16 days, 

fourth in 80 minutes ; in what time and the borin 27 days ; in how long 

will all four running tc^ther empty time would taey phwt it if they aO 

It! worked tegellier f 

10 Oil. JIfia. 
20 : 1 t : GO : 
40 
80 
In 1 hour the 4 cocks 
would empty • • - • ll^OMi 
Then, 

aa. Mm. OuL Mm. 
As 11,26 : 60 : : 1 • 6,88dftif. 



28. A merchant boiu^t 270 qubi* 29. If a staff M. Bm. m length 
s of ^cod fish, fwr (780 ; freHsht castashadowof 6ieet; howh^his 

chaiges that steeple wheae shadow aseasures 



J30,60 ; what must he sell it at per 16S (aeiT las. l44^fiiU 

quintal to 'gam $143 in the iHiole ! 

Jk$. |3,67L 
The sum of all the expenses of 
the fish with the Merdiant's gm 
must be fiyund tit the second teniL 
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ao. BoqgU ISpiecieaaf cliotheach ( 31. Bought 4 pieces of Holland, 
10 yardsy at^|Sl|76 per, yard, what each containiiig 24 Elis Engliah, fin 
came they toT ^6;.hoinni]chwaiithatperyard? 



> 



St. Boug^ »clMiia oTlet, 

per ewe. what came they to ^ 



w««Hi« SC& fan. flA. at £4 9i. 
jliit. £147 ld9. 8|^. 
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S3. A bankropt owes in all 972 dollars, and his money and effects are 
but {607,60 i what will a creditor receive on $11,939 f jOm. $7,083 



(, 



/34. Bought 126 gnllons of mm fi)r $1 10, how much water must be addied 
to it to reduce the first coet to 75 cents per gsUon? Jhu* ftO%gal. 



. ...t ; i^ 



i : 



■ t-' ■ 

135. A owes B £9476, but B com- 36. If a person whose rent is 

^ )unds with him tot 13f. 4€L on tfie il46 pejs $12,63 rf parish taxes, 

pound ; what most he receive in bow much should a person pay 



hisdebtV lAiit. £2916 ISt. 4ii. . whose rent is $378 1 



$32,325. 
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Inverse Proportion. 

IN some questions the number sought becomes lese, when the circum- 
stances from which it is derived become greater. Thus when the price of 
goods increase the quantity which may be bought for a given sum, is smaller 
When the number of men employed at work is increased, the time in which 
they may complete it becomes shorter ; and when the activity of any 
cause is increased, the quantity necessary to produce any given effect is 
diminished. 

These and the like cases belong to the 

SINGLE RULE OF THREE INVERSE. 

The Single Rule of Three Inverse teaches by having three numbers 
nven to find a fourth, having the same proportion to the second, as the 
first has to the third. 

If more require less, or less require more, the question belongs to the 
Sing^ Rule of Three Inverse. 

More requiring /e«f , is when the third term is greater than the first, and 
requires the fourth term to be less than the seco^. 

IA$9 requiring more^ is when the third term is less than the first, and re- 
hires the fouiui term to be greater than the second. 

ROLE. 
*< Stole and reduce the tetfin as in the rule of three direot ; then multi- 
ply the first and second terms together, divide the product by the third, 
und the quotient will be the answer in the same denomination with the 
econd term." 

EXAMPLES. 

1. If 48 men build a wall in 24 days, how many men can do the same le. 
192 days ? 

OPBRATIOir. 

Men. Dayi. Mm. Here the third term is greater than the 

As 48 ; 24 : : 192 first, and common sense teaches the fourth 

48 term, or answer must be les3 than the sec- 

iand ; fi» tf 46 men can io the ni^ A i<i 24 
Aaj'* o^Haifiiy 1^2 iHieii wiH d6 it in less 
* tttti4. Ill this Wky it te^ be deterittine^ 
if « question Wftog fe^the Rule of iPhre^ 
I9ft)113t(6 amewer.. Inverse. 

1152 

2. If a board be 9 inches broad, 3. How many yards of sarcenet, 
how much in length will make a 3qrs» wide, will line 9 yards of cloth 
square foot? Ans. 16 inches. oiBqrs. wide ? Am. 24yard9. 
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/ 

4* Lent a friend 892 dollars for 
6 months ; some time afterwaids he 
lent me 806 dollars : how long may 
I keep it to balance the favor ? 

Am* 2 monihi, 5 days. 



\» 



6. A garrison had proYunon fbr 8 
months, at the rate of 15 ounces to 
each person per day ; how tnocb 
must be allowed per day in order that 
the provision may last 9 j months ? 

Am. 12(1 oimcft. 



/ 






6 A garrison of 1200 has pro- 7.« 



>How must the daily 



visions for 9 months at the rate of allowance be in order that the pro* 

14 ounces per. day, how long will visions may last 9 months after the 

^e provisions last at the same al- garrison is reinforced i 
lowance if the garrison be reinforced Am. 10| ounces. 

by400menf Jim S^mofUhs. 



n 






,'/..! i^''- 



8. How much land at $2,50 pet 
«&re should be given in exchange for 
360 acres at $3,75 per acre ? 

Arts. 540 acr<M. 



9. What sum should be put to 'm* 
terest to gain as much in 1 month as 
2127 would gain in 12 months ? 

Am. $1624. 
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^ 10. If a i;uaii peribrm a jonrney tn 1 1 . If a piece of land 40 rods in 

^16 days, when the day is 12 hours length, and 4 in breadth naake an 

long, in how many will he do it acre, how wide must it be when it It 

when the day is but 10 hours ? but 26 rods long ? 

j9im. IBdaifs. M$. 6}ro(£f. 



Tt. There was a certain building 
raised in 8 months by 120 workmen, 
but the same being demolished, it is 
reauired to be built in two months ; 
I aemand how many men must be 
employed about it f j8nt. 480 mm 



IS. How much in length, (hal in 
S inches broad, will make a square 
foot ? Jku. 48 inchet. 



' 14. There is a dstem hanSSg^l 
pipe which will empty it in 10 hours, 
how many pipes of the same capacity 
will empty it in 24 minutes ? 

Am. 26 p>jMt. 



15. If a field will feed 6 cows 
91 days, how long will it feed 21 
cows t Am. 26 days. 



16. U the quartern loaf weigh 4| 
pounds when wheat is $^ per bush> 
el, what must it weigh when wheat 
is ^1,60 the bushel? 

4ns. eib. 



17. How many yards of baize, S 
quarters wide, will line a cloak 
which has in it 12 yards of camblet, 
half yard wide? 

Ans. 8 yards. 
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GENERAL RULE 

For stating all questions whether direct or inverse. 

7. Place that number for the third term, which signifies the same kintf 
of thipg, with What is sought, and consider whether the number sought will 
be greater or less, ^f greater, place the least of the other terms for the 
first ; but if less, place the greater for the first, and the remaining one for 
the second term. 

Multiply tlie second and thirds terms together, divide the product by the 
first, and the quotient will be the answer. 

^ EXAMPLES. 

1. If 30 horses plough 12 acres, how many will 49 plough in the lame timv 

OFERATIONS. 

H. H. Ac. Here because the thing sought is a number of 

SO : 40: : 12 acres, we place 12, the given number of acres, 

12 for the third term ; and because 40 horses will 

— — — plough more than 12, we make the lesser num- 

30)480(16 Ans. ber, 30, the first term, and the greater number 

' 40, the second term. 

2. If 40 horses be maintained for a certain sum on hay at 5 cents per 
stone, how many will be maintained, on the same sum, when tlie price of 
hay rises to 8 cents per stone ? 

C. C. H. Here, because a number of horses is sought, 

8 : 5 : : 40 we make the given number of horses, 40, the 

40 • third term, and because fewer will be mmntain- 

' ■ ed lor the same money, when the price of hay 
8)200(25 'Am. is dearer, we make the greater price 8 cents. 

16 the first term, and the lesser price, 5 cents, the 

. ^- second* 
40 
40 

The first of these examples is Direct^ the second Inverse. 

Every question consists of a supposition and a demand. 

In the first the supposition is, that 30 horses plough 12 acres^ and the de* 
mand how many 40 will plough? and the first term of the proposition, te, 
is found in the supposition in this and every other direct question. 

In the second, the supposition is that 40 horses are maintained on hay at 
5 cents per stone, and the demand, how many will be maintained on hay at 8 
cents ? and the first term of the proportion, 8, is found in the demand, in 
this and every other inverse question. 

3. If a quarter of wheat afford 60 4. If in 12 months, 100 dollars 
tenpenny loaves, how many eight- gain 6 dollars interest, what will gaia 
penny loaves may be obtained from the same sum in b months? 

It ? AnM. 75 loavts. Ahs. 240 dollan 



» 






%,. 
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SVPPLEMENT TO THE SINGLE J^UL^ QF 

THREE. 



QUESTIONS. 

!• mnt is the Siigpe Rule of Three ; or tfae Bi4e ef Propertioa t 

5, How maaj kinds of Proportion are there f 

3. What is it that the Single Rule of Three Direct tfachj^ ? 

4. How cpi it be known thsd a questipin belongs to the Single Rale of 

Three Direct ? 

6. What is understood by more requiring more and lest requiring Utt f 

6. How are questions in the Rule of Three stated ? 

7. Having stated the question, how is the answer found in direct pro- 

portion ? 

8. What do you obsenre of tlie first and third tert)^ concerning the 
liferent denominations, sometimes contained in them ? * 

9. When the second term contains different denominations, what is t« 

be done ? 

10. How is it known what denomination the quotient is of? 

11. If the quotient or answer be found in an inferior denomination, what 

is to be done ? 

12. When the terms are given in Federal Honey, how is the operation 

conducted 1 

13. How are the sums in Federal Money reduced to the same denomi* 

nation? 

14. When any number of barrels, bales, pieces, &c. are given, whi^ n 

the method of procedure ? 
16. What is it that the Single Rule of Three Inverse teaches t 

16. How are the questions stated in Inverse Proportion ? 

17. What is understood by more requiring less and less requiring more ? * 
16. How is the answer found in the Rule of Thre^ Inverse ? 

19. What is the general Rule for stating all questions, whether Direct or 
Invene t 

EXERCISES. 

• If my horse and saddle are worth 18 guineas, and mr horse be worth 
4y (inies so much as the saddle, pray what is the value ot my horse ? 

.4715 72 dollars. 
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2. ,Howiiian]|;vnrdsornmttiagths^ 3. Suppose 800 so^Sen wet* 
V half a y^nl wide will corcr a room placed in a |;ariisoii»^ apd il^ttfi pnK^ 
dial » l8 leet wide and ^aI feet looy 7 iritiioos were eomy ured sufficient for 

Jim. 180 yanb. two months ; bow many soldieft 

most depart that the proviaioD m^f 
■•iT#tiiem6monthil 4m»4M. 



i^v / ^/ ^ ^'- 



1/ . - 



r 



L 



) 



i 



{ >f 






4. 1 borrowtd 186 outffim of com when the price was 19t. bow 
WMt I Mr to Mtaninr ti» kader when the price is 17t* 4d. 1 

C BoQcht 45 barreb of beef at |3,80 
per barreU among which are 16 barrels ^ 
whereof 4 are worth no more than 3 or 
the others x how iBuch must I pay t 

|143,5a 



I 
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e. A and B depart for the same place and travel the same road ; but A 
goes 6 daya before B at the rate of 20 miles per day ; B follows at the 
nte of i5 milea per day ; in what timo and distance will he overtake A ? 

Am. B mill aoemilU A in 20 days^ and travel 600 milet. 

Here two statements 
will be necessary, one 
to ascertain the time, 
and the other to ascer- 
tain the distance. 



f » • 



Method of assessing' torvn or parish taxes. 

1. An inventory of t!ie valae of all the estsites, both real and personal, 
and the number of polls for which each person is rateable, must be taken 
in separate columns. Then to know what must be paid on the dollar, make 
the total value of the inventory the first term ; the tax to be assessed the 
second ; and 1 dollar the third, and the quotient will shew the value on 
the dollar. 

NoTK. This method Is taken from Mr. PixB*t AriUimetic» vrith this differaDoei thai here 
*^ "^'uiey is reduced to Federal Cnrreiicy 
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i. Make a table, by multiplying the value on the dollar by 1 , 2, 3, 4, 5, kc. 

3. From the Inventory take the real and personal estates of eaoh man, 
and find them separately, in the table, wluch will shew you each man's 
proportional share of the tax for real and personal estates. 

If any part of the tax be averaged on the polls, before stating to find the 
value on the d(41ar, deduct the sum of the average tax from the whole sui« 
to be assessed ; for which average make a separate column as well as fo* 
the real and personal estates. 

EXAMPIXS. 

Suppose the General Court should grant a tax of 150000 dollars, of which 
a certain town is to pay ^3250,72 and of which the polls being 624 are to 
pay 75 cents each ; the town's inventory is 69568 dollars ; what will it be 
on the dollar ; and what is A's tax (as by the inventory) whose estate is as 
fi)llows, viz. real, 856 dollars ; personal, 103 dollars ; and he has 4 polls t 

Pol. Cu. Pol. Dolls. 

1. As, 1 : ,75 : : 624 : 468 the average part of the tax to be de^ 
ducted from ^3250,72 and there will remain ^2782,72. 

Dolls. Dolls. Cts. Dolls. Cts. 

2. As 69668 : 2782,72 : : 1 : 4 on the dollar. 



DoUt. 
1 k 

3~ 
4 — 
6 — 

6 — 

7 — 

8 — 
9~ 

10 ~ 



DoUs. cU. 
4 
8 
12 
16 
20 
24 
28 
32 
36 
40 



TABLE. » 

Di^h. DaUi. cts. 



20 is 
80 — 
40 — 
60 — 
SO- 
TO— 
80 — 
90 — 
100 — 



1 
1 
2 
2 
2 
3 
3 
4 



80 
20 
60 
00 
40 
80 
20 
60 
00 



Dolls. Dolls, 
200 is 8 
300—12 
400— 16 
600— 20 
600— 24 
700— 28 
800— 32 
900— 36 
1000- 40 



Now to find what A*8 rate will be. 

Hu real estate being 856 dolbrsi I find by the Ta 
ble that 800 dollars is ^32 cts. 
that 60 — — 2 

that 6 — — 24 



Therefore the tax for his real estate is 34 24 
In t^e like manner I find the tax 

for his personsd estate to be 

His 4 polls, at 75 cents each, are 3 



4 12 



y 



{41 36 



Real. 
DoUs. Cts. 

34 24 



Personal. 
Dolls. Cts. 



Polls. 
Dolls. Cts. 



12 I 3 I 41 



Total. I 
Dolls. Cts.) 

S6 ' 



9^ DOPBLE IIULE OF THREE* Stcr. II. 9 

i 0. DOUBLE RULE OF THREE. 



THE Double Rale of Three, sometimes called Compptitno Fnp^PMiOj^* 
teaches by having five numbers given to fine! a sixth, which, If the Pro« 
pffrtipn be direct^ must bear the Baine firopoMion to the fourth dind fiffh as 
tifif^ tkM 4o»s to the first smd seooad. Bat if the proportion be inverse^ 
ih^ my$h number must bear the smiie propoitiou to the fourth and fifi&y ai 
the first does to the second and third. 

RULE. 

1. '* State the question, by placing the three conditional terms in such or* 
der that that number which is the cause of ga.>n, loss, or action, may possess 
the first place ; that which denotes space of time, or distance of place, the 
second ; and that which is the gain, loss, or action, the third.^' 

2. ** Place the other two terms, which move the question, under thpi^e 
of the same name.*' 

3. " Then, if the blank place, or term sought, fall under the third place, 
the proportion is direct, therefore, multiply the three last terms t<^ther« 
for a dividend, and the other two for a divisor ; then the quotient will be 
the answer.'* 

4. '* But if the blank fall under the first or second plac/e, the proportion 
is mverse, wherefore multiply the first, second and last terms together, for a 
ilivldend, and the other two, for a divisor ; the quotient will be the answer.** 

EXAMPLES. 

If 100 dollars gain 6 dollars in 12 moaths, what wiB' 400 dollaiip gain in 
8 months? • ' " 

Statement of the guestiott^ 
D. M. D. .... 

100 : 12 : : 6 Terms in the mpposititm^ &reondUumai ier^it. 
400 : 8^ Terms which move the quekion. 
Of the three conditional terms, it is evident that iOO dollars put 9$ inte- 
rest, is that one which is the cause of gain ; consequently 100 doHar^ must 
be the first term ; and because 12 months is the space of time in which the 
gain is made, this must be the second term ; and G dollars which is die gain, 
die tliird erm. The other two fy*ms must \lien be arranged under ^ose 
of the same nanie. ^ - . . 

Now as Ihe blank fidls umier the i\\m\ plf^ce, thercffore, the question is 
m direct proportion, and the answer ii fbund by muUrpiyins the three hflt 
terms together for a dividend, and the two first for a divisor? 



4 




OPERATION. 

100 : 12 : : 6 




1 200 Divisor. lO^OO Dividend. 

2. If 100 dollars gain 6 dollars in 12 months, in whst Uqi^ will 400 del 
larsgain 16? 



Smt. 11. 9. ROUBLE RVSfi ^ 11iiRB& m 

OPERATIOir. 

B. JIf. Di 

100 : 12 : : 6 Here t^lifa^td|iiig under the iecood tenn^ the 
400 16 proportion u in^rect 

6 12 Therefore multiplj the fintt second and lait termt 

-*-— together foril^ifidMLjuid the other two fe^ 

1400 dh. 192 
100 



I iO ' 



Then 24|00)l9«|^Ot 
19!^ 

3. A Parmer tells 204 dolls, worth 4. If 7 men can reap 14 acres of 
of grain in 5 years, when it is Jdd Mieai m 12 days^ how Baanir men 
At 60 cents per l^oiihi^l, wiN Jp Jt oH Mlp Itt acres k 6 iHfil 

per bushel when l^e seps iCAfQdfoUs^ 
worth in 18 years, if ne sell the 
same quantity yea^ ! 

Of. r. Jf. M. D. JL 

60:5::fiQ4 cU.wu 7;12::84 M. 

18 : . lOQQ I »816 Jm. 6 : : 100 • 20 Jm. 



5, If a ftmily ef 9 peiseos spend 450 doltoa hi 5 months, hownmdi 
woi^d be sufficient to maintab flimn 8 months, ^ ^ t^'^^J^,!!^ 
added to the fimify t ^* >* ™- 



/.' 






13e SUPPLEMENT TO THE DOUB. R. OF THREE. Sect. II. 9. 

"1 

SUPPLEMENT TO THE DOUBLE RULE OF 

THREE. ^^ 

QUESTIONS. 
1. What is the Double Rule of Three ; or Compound Pil^portioD T 
f. How are qnesdons to be stated in the Donble Role of Three t 
S. How is it known after the statement of the qnestion, whether the 
Proportion be Direct or Inverse ? ^ 

4. When the Proportion is Direct^ how is the answer to be found ? 
A. When the Proportion is Inverse^ bow is the answer to be found ! 

EXERCBES. 

t If 6menbiilda.waU'26|feetlongy i^feethig^and 4 feet wide in 16 
dajs, in what time will 24 men build one 20O feet long, 8 feet high and 6 
ihick? Jlnt, 80<2ayt. 

' (/ ' The solid contents 

/^ in each piece of wall 

_ /* ; according to the given 

f / '/ * dimensionsr, must be 

' ♦ ' I / • found before'sUiting 

' the question. ^*^ "^ 

!^ ' ' 7 2. If 40K. at Boston make 36 at 

. ^ Amsterdam, and 90/6. at Amsterdam 

^ -^ make 116 at Dantzick, how many 

16. at Boston are equal to 26016. at 

p Dantzick } Ana. 224^6 

^ N. B. The answer to (his 

fWitioB jflifound'by two 
• mements In tbe Biiie of 

ThiMDiraet 




:l »• 



» .• 
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3. If the freight of iZCwt. 2qr$.6lb. 275 miles cost ^27,78 ; how 
may 60Cwt. Sqrs. be shipped for $234,78 ? Ans. 4B0 miles 



■ 1 1! r- [' : ■ ^w ^ 






% 



-it. 

') 



»• .•- 






Lf 



/ 



A. Aa osiirer pot out 75 dollars^ 5. If 7 men can make 84 rods ol 

at interest, and at the end of eig^t wall in 6 days ; in what timo will 10 

months receired for principal and men make 150 rods ? 

interest, 79 doUars ; I demand at Jim* 7| days. 
what rate per cent he received in- 
terest? . Am. B per ema*. 






-A i^^ 



•^- 












1 I if / -' 



i« mrnxuBirr to Tttt t>6tjt r. of three, sect. ii. 9. 

6. If flie freigiit of 9Mib, of tugir, each weighiiig liCwU 90 leaj^es, 
cost £16; what miiit be paid ibrtho freiglht of £0 tierces ditto, each weigh- 
IQK 2| OM. 100 lei«aet t Jbi$. £»ft lit. lO^d 



i 



Awv. II. Mk 



PRACTIPB. 



f 10. PRACTICE. 



Parte of a (hill. ofadS.| 


d. *. 


and £. 


e if i 


r- A 


4—1 


- A 


s — 1 


— A 


* -^ i 


-^ th 


H- * 


-*♦ rh 


I - A 


- th 


? - A 


•* %h 




- *♦» 


'^ ♦»• 


fitf.)^9MMinof4i2.^lA| 


7rf. 


3d.^ld. 


M. istwk« 


4d. 


94 kthesam 


oted.i-ad. 


lOd, 


6<i.4>44. 


lid. i 


M.SiL4>t<i. 



<* PlucTici ii a contraction of the Rule of Three Direct, w)^ the 6ift 
term happens to be an unit or one ; it has its name ffpp ifa (bily use among' 
Merchants and Tradesmsn, being an easy and concise mathpd of woikbg 
most questions which occur in tnde and b^iness." 

Proof. By ih4 Single Rule of Three, Compound lltiltiplication,or by 
ffMmfig tlifi parts. 

Pefim any edirmcea «Dt ttadii att tU* mlii, 4ie kamit mprt MnmM la 
MONiKy Hie foUovrimt 

OF Moviur. 

of a pot#Ai rm^ otoill< of %|ifal «^ 
^ is £. riety of cases, the multiplioitif 
9 ^ f9fwlH6hserte8.liltl«>tliellian 
9 .^ ^ that of confounding tkei- miiid of 
^ } the schobii i »di&rent method 
•«». } nill be pujvued llere, and the 
4 .^ ^ whole compisedt JflH-fow cases, 
6 -^ ^ such as shall be u se f ul and easy 
8 .«. ^ for the schflar lo tear in his 
4 -^ JL memoiy*' 

ft u. ^ '(^ mail ntiiAefr of eittn 
ft M- JtV^^' ^^wdr each Hiftxwjllf ^ 

10 -i- jLmade up in the Supplement; 
8 -^ JL this will lead the scholar to a 
8 «^ jL more particular consideration of 



ALIQUOT, OR BTBir PARTS 

PU. 
#• 

10 

9 
6 
4 
3 
2 
1 
1 

f 

1 







onmataojisi 

POUimS, SBILLIVGS, PEVCB, VARTH. DOLLARS, dRTa, mLLS. 

When the price of Uie giyen quan- RULE* 

tity is £l. U. Id. per pound, vard, Multiply the quantity by the price 
&c. then will the quantity itself be of one pound, yard, &c« rae product 
the answer at the supposed price. — will be the answer* 
Therefore, 

CASE 1. 

When ike price of I yard,poundf 4rc. 
connsts of farthings only; If it be one 
iarthing, take a fourUi part of the 
quantity ; if a half penny, take a half ; 
if three ,fiirtbings, take a half and a 
fourth 6^the quantity and add thenh 
This gives the value in pence, which 
must be reduced to pounds. 
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PRACTICE. 



ScCT. II. 1 



EXAMPLES. 

1. What will ^ei^ yardf cost at 
\d. per yard f 

OPERATIOV. 

2)362 
12)181 /leiicc. 

15«. id, jIim. 

Here the qpiaotity stands for the 
price at one penny per yard, but as 
two farlhing^s are but half one penny, 
therelbre chviding the quantity by 2, 
gives the price at half a penny per 
yard, which mnstbe reduced to shil- 
nngs. 

2. What will 354| yards cost at 
^d" per yard ! 

oriRATioir. 

4)354 i 



12)88 t 

7$. id. 2 

S. What %iiil ;f83 

Sfuperyaidt '* 



yards cost at 
At.ias.61A 



4. WlMtwBltMyvidscostatljr. 
oeryaidt Au. 17t. 



D0LI.A11S, CENTS, MILLS. 

1. What wiU 362 yards cost 
7 mills per yard ? 

OPERATtOV. 

3 6 2 ^tiofi^^. 
,0 1 price, 

|2, 5 3 4 Ans. 

NoU. The answers in the difier< 
kinds of money will not always co 
pare, because in the reduction of 1 
price, a small fraction is often lost 
gained. 



2. Waat .^ 364 1^^ <^^ ^ 
peryaiw? 

OFkMTZOV. 

3 6 4 ,6 quantity, 
ft 3 price, 

$1 fi e 3 6 

3. What will 263 yards cost 
1 cent per yard t Jbu. $2fiS. 



4, Wbst win 816 yards coat 
3 mills per yvd f in$.pt,US^ 



Sbct. II. la 



PRACTICE. 



I4» 



poviTDs, aaiLLuros, PBjrcB}~n:RTH. 

5. What will 97 jards cost at 3^. 
per yard ? ^ 4im. 6f. Ofd. 



6. IfThatmll 126 yarib coat at fL 
per yard ? Jht. £t. 3d. 



!J 



CASE 2. 
FF]^ t^ prftcc of lib, lyd. 4rc. 
eomists of pence^ or of pence and 
farthings; if it be an even part of a 
shilling, &id the ralue of the given 
quantity at 1«. per yard, (the quan- 
tity itself expresses the price at 1«. 
per yard ; if there are quarters, &c. 
write for ^ 3d. for | Sd. for I 9d.) 
and divide by that even part which 
the price is of i shilling. If the 
price be not an aliquot or even part 
of one shilling, it must be divided 
into two or more aliquot parts ; cal- 
culate for these separately, and add 
the values ; the answer will be ob- 
tained in shillings, which must be 
r«daccd to pounds-. 



C0LI.AB8, CBVTSp MILLS. 

6. What will 97 yards cost at t 
cent per yard 1 Jtme. fiteU. 



8. What will 126 yards cost at T 
per yard ! At. |0,882. 
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PSACTKSE. 



!iicr. H. 11 



U Whal, wiU 476 jn^cotfe^t 7^. 
per yard ? 

OPERATION. 

s. 
Cd. U I 476 Price at U. per yard. 
Hd. 1 1 I 238 Price ai 6d. per yard. 

59 6d, price lld.peryard, 

Sj0)29|7 ed. price at l^per yd. 
\ £14 17s. 6d. ^fif. 



PROOP% 

1. By the Rule of Three. 

y» jj» 8, d, 1, 

\8 476 : 14 17 6 : : 1 
20 



297 
12 



476)3670(7</. 
3332 

S38 
4 

)962(f7r. 
962 



2. By Compound Multiple 

cation. 

£. 9, d. 

-y H price of 1 yard. 
10 



6 3 price of SO yardi. 
10 



3 2 6 price of 100 yards. 
4 

t 

IJ? 10 price of 400 yarA. 
$J 3 9 price of 70 yards, 
3 9 prfVe ©/"G yard a. 






7.r WlAt WiR' 4*^ jttrdjT ebxue to a 
10 i5D(it#4 Mils per yard ? 

OPERATlOir. 

476 
,104 

1904 
4760 



$49,504 jfof. 



PROOF. 



eu, m. D. cti. m. wl|. 
,1^ 4}49 £0 4(^' 
416 



7 9 

7 2 8 

6 2 4 

6 2 4 



StcT. 11. MX 



PRACTICE. 
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POUNDS, BBILLimfll, HBHCC^ i*ARTH. 

What will 176 yards cost at 9fl. 
per jrard ? 

OPERATION. 



6d. 



i 



176 valae at Is, per yard. 



88 ralae at 6d. per yard. 

} of 44 value at 3d. per yard. 

7 4d. val. at ^. per yd. 



2J0)13|9 4J.— at9id. per yd. 
£6 199. 4d. Am. 

PROOF. 



3. What will ^8} yards cost at 
U. p6r yard t jIiis. £16 1 It. 5}d 



8. WImt wiB 176 yardi codt aft 13 
cents, 2 mills, per ytt^l 

Am. $23,232. 



»• ; 



9. What will 56l4^yftrd8 cost at 
9 cents 7 mills per yai^ { 

Ans. $55,12. 



^ , •* '• 



PRACTICE. 



Sect. IL IOl 



roimM« SHiLLivfiSy PBircs» varth. 

4. What will 685} yards come to 
at 2|i. per yard ? 

Am. £7 2«. 10^* 



6. What Witt 648| yards cost i^ 
OcL per yard f Am. £n It. 0|dL 



6. What Witt 683f yards cost at 
8}4l. per yard } jfot . £SS IQs. OfJ. 



DOLLARS, CBHTS, MILLS. 

10. What will 686} yards come 
to at 3 cents 5 mills per yard ? 

An$. ^24^001. 



11. What Witt 649} yards cost at 
13 centt 9 mitts per yard? 

Ant. $90,245. 



12. What win 683} yards cost at 
11 cento 7 mitts j^r yard ? . 

Ant. 79,998 



Sect. H. MX 



PRACTICE 
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POUNDS, SHILLINGS, PElfCE^ FARTH. | 

CASE 3. 

If the price of Ub, 1yd, ^c. be 
shillings and pence and an even part 
of £l. Divide the value of the given 
quantity at £l per yard hy that even 
party which the price is of £1. The 
quotient will be the answer. 

EXAMPLES. 

1. What will 719| yards cost at 
It. 4d. per yard ? 

OPERATION. 

£. *. 

I It. 4(2. I A I 719 10 price at £1 

— [per yd. 

143 18 price at 49. 

' [per yd. 

J9nt. 47 19 4(2. at It. 4(2. 

[per yd. 

Here for the sake of ease in the 
operation, because 5x3=1^ there- 
fore I divide the price at one pound 
per yard by 5, and that quotient by 3 
which gives the answer. 

2. What will 648 yards cost at 
It. 8(2. per yard 1 Ans. £54. 



DOLLARS^ CBNTSy MILLS. 



13. What will 71 9| yards cost at 
22 cents, 3 nulls per yard ? 

Ant. $160,448. 



3. What win 167} yards cost at 
St. id. per yard ^ AMs£fitl 18t. Ad. 



14. What will 648 yards cost at 
27 cents and 8 mills per yard ? 

Ans. {180,144. 



16. What will 167} yards cost rt 
6I» cents, 6 milb per yard ? 

Ans. $99,13. 
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PRACTIOB. 



ascT. IL %M 



^ 4. What will 687^ yards cost at 
' 6«. per yard ? Ans. £171 17«. Sd. 



CASE 4. 

When ike jmee of lyd. 4*c. %$ tk^ 
lings, or shillings, pence and farthings, 
and not an eoen part of £1. Multi- 
ply the value of the quantity at It. 
per yard by the number of slullings ; 
for the pence and ferthings, take 
parts, as in case 2, the results added 
will, give the answer, which most be 
reduced to pounds. 

If the price be MUings orUy, and an 
even number; multiply by half the 
price or even number of shillings for 
one yard, double the unit figure of 
the product for shillings, the remain- 
ing figure will be pounds. 

Note. When the quantity con- 
tains a fraction, work for the inte- 
gers, and for ^e fraction take pro^ 
portional parts of the rate. 

EXAMPLES. 
1. What will 167| yards cost at 
175. Gd. per yard? 

OPERATION. 



s. 



I 6(2. I j^ I 167 
17 




iSS9 price at lis. per yd, 
83 6— a^ 6d, per yard. 
8 9 price of ^ yard. 



2I0)203|1 Sd, 
Jins. £146 11 5. 3d. 



voLLAMMf aanSf wtus. 

16. What win 687} yards cost bI 
83 ce&tSy 3 niils per jud f 

' |672,687» 



17. What will 1674 yards cost at 
^2,916 ? Jbis. ^488,43. 



I90T. II. 10. 



PRACTICE. 



r4t 



POUXDf, HOLLTK^Bf PEir€E, FARTH. 

2. What will 5482 yards cost at 
t8<. 4jid. per yard ? 

An$. £9391 19*. dd. 



3. What wm 614 yaids coil at 
\6t» per yard 9 

OPBftATlON. 

614 
8 Aojf the price: 

4912 dosVc fhefintfytwre 
£491 4«. jlnc. IforAiU. 

4. What «il IW ygrds coit at 
lt$. per yaid t Jbt. £106 lt». 



DOLLARS, CKVT8, XILLSi 

18. What will 6482 yards cost at 
{2,063 per yard ? 

Am. 111309,366 



19. What will 614 yardi cost at 

*2,667 perjrarft 

Jbm. ^1637,538. 



20. Willi win lis fttds cost M 



6. What win 96 yiids cost at "$ 
M. per yard t Jim. £W %^ 



21. WlMl«a 
$t,25pemrtt 



mdi coat at 

^ f45. 
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PRACTICE. 



Sect. U. 10 



POmrDS, tHlLLlNGS, PEKCB, FARTU. 

CASE 5. 
When the price of 1yd, lib, ^c. 
u pounds^ shillings and pence ; 
multiply the quantity by the pounds, 
and if the shillings and pence be an 
even part of a pound, divide the 
given quantity bv that e^en part^ 
and add the quotient to the product 
for the answer ; but if they are not 
an even part of £1, take parts of 
parts and add them together. Or, 
you ma^ reduce the pound in the 
price of 1 yard, kc, to shillings, and 
proceed as in the case before. 

EXAMPLES. 
1. What will 69 fH)Nls cost, at 
£6 7i. 6<i. per yard r-v 

OPBEATIOir. 



6«. is^of£l. 



if. 642. 18^ of 6. 



Bdvalmof£lper^. 
6 



S64--al £6 per yd. 
14 Ibi. ai 6s» per yd* 
7 7 6 i. (UfU. 6d. 
[per yd. 
4m. £376 tf. 6iL al £6 

[7f . 9dL 

3. What will 163 yards oosc, at 
£t 8f. peryaidt Jft»**£S91 4i^ 



DOLLARS, CCITTS, MILLS 



92. What -will 69 yards coal, 
|21, 26 peryaidt 

OPBAATIOir. 

D.a 

21,26 
69 



19126 
1062 6 



|lS63 76Aif. 

23. What will 163 yardsicott* at 
|8 per yard t Jbm.$lS04. 



Sect. II. 10. 



PRACTICE. 



lil 



POUNDS, SHILLIlfOSy PElfGE, FARTH. 

3. What will 76 yards cost at £3 
tt. Id. per jard ? 

OPBRATIOir. 

s. 

Bd. is } of Is. 76 value at Is. per ydf. 
62«=iltf^tiif s tfi £3 2«. 

^ 152 value at 2s. per yd. 
466 — <rt 60s. per yd. 
Id. is I of 6i. 38— «l 6<<. per ysrrf; 

6 4d*<*^ U2. perycL 

M))475|6 ' 



DOLLABSy CUrrSy MILLS. 

24. What will 76 yards cost at 
^10,43 per yard? 

^792,68. 



.fins. £237 Ids. 4d. 

4. What is the rebut of M yards 
at £2 14s. per yard t 

Aiff.£tt6 16e. 



£5. WliBl%flM 
a(t $9 per yavSTY 



oTMyaiib 
. $766. 
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SUPPLEMENT TO PRACTICE. 



qUESTIONS. 
1. What is Practice ? 
ft. Wh J is it 80 called ? 

3. When the price of 1 yard, kc. is farthings, how is the ralue of any 

giyen quantity found at the same rate f 

4. When the price consists of pence smd £u:thingfi^ aod moik even part 

of It. how is the value of any g^voA qoantify fand? 

6. When the price is pence and farthings and not an eren part of Is 

what is the method of procedure ? 
€. When the price consists of shilliigs, pence and farthkigpii how is the 
value of any given quantity found ? 

7. Vnk0D tiiepne* oonlrins sbiHingp and pence and mt m^n part of £ I, 

kow is the operation to be conducted? 

8. When the price consists of shillings only, and an even number, what 

is the most direct way to find the value of any given quantity ? 

9. When the quantity contains fractions, as |, |, |, &c. how are they to 

be treated ? 

10. When the price consists of pounds, and lower denominations, how is 

the value of any given quantity found ? 

11. When the prices-are given in dollars, cents, and mills, how is the 

value of any given quantity found in Federal Money i 

12. What is the method of proof? 

13. How are operations in Federal Money proved } 

EXERCISES m PRACTICE. 

In the following exercises the attention of the scholar must be excited 
6nt to consider to which of the precedingt cases each question is to be re- 
ferred. That being ascertained, he will proceed in the operation accord- 
ing to the instruction there given. 

1. What will 745f yards cost at 1 Id. per yard T Am. £34 3«. 7|({. 

Under which of the 
preceding cases does 
this question properly 
belong i 

What must be done 
with the fraction (| of a 
yard) in the quantity ? 
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X. Whatwil9647urdtcortatl«. 8i.petjaid! Jbu.£l»9t9d. i 
<»nKATioii raoov. 



5. WlNt nil 867i yvdi OMt, «t ^ WnttyMna^jmOt ami, wi 
UAparfvdt MfMrjnidt 



a. Wtaft «■ aCU jndi cMt, it 4. Wbit nil SIO nnb cofrt, at 



U 



I 
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7. Wlitt will 91% yards cost, at 8. What will 76 j^ttrds cost, at2cf 
9d. per jard ? per yard ? 

Am. £34 4s. 4|<i. An. ]2f. Sd. 



9. What will 846 yards cost, at B» 10. What win 91 yards come to 
per yard ! 9k ISs. per yard T 

Jht. £S88. An$. £72 16* 



IL Wkitwai 166|yaidiCttiBt0 U mMt will 06 jarfli eoat at 
at8i.4Ap«ryaidr lOi. llAMrjaidr 

diw« £49 lit. tt. Am. £46 Iff. 
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13. What will 6^ yards cost, at 14. What will 849 yards cost, at 
1& ftd. per yard ? Ans. £41 It. 3d. Bs 8dL per yard ! Ant. £281. 



16. What win 76 yavii ooit, at 16. What will 69 yards come to, 
£3 St. 4il. per yard t at£6 7«. 6if. per yaidt 

Jht. £297 lOi. Jkt. £S76 tr. M. 



17. What win 69| yards come to, 18. What wiU 68 yaids cost, at 
at £3 6?. Bd. per yard ? £4 0$. per yard ? 

Ans. £199 3s. 4d. , Am. £292 Ss. 



15$ SUPPLEMENT TO PRACTICE. Sect. II. 10. 

N. B. The fi^owii^ questioiui are left without aay answerf , that &• 
Scholar naj operate and prove each qaestioB. 

19. What will 1 1 yards of flannelyat t$. 6d, per yard come to t 

OFKRATIOir. TROOr 



p- i^ 




t^7 



*/ 



■fo f> 



to. WhatiriniMb.orcottoiioQirtiiiaf.4iLp«rb.r 



M. WkatwUliaSyMiiiifribbaiflMMteitaAfaryartf 



THE 



SCHOLAR'S ARITHMETIC 



SECTION III. 

RDLE8 OCCASIONAU.'r OSETDL TO MEN Vf PABXtCDIiAB CUUMB AMD 

POBSinTS OF LIFE. 



i 1. INVOLUTION. 

iNyoLUTioir, or ihe raisiiig of powers, is the nmltiplyiiMr of any gii^en 
number into itself continaally, a cerlttn numlier of tunes. The dnantities 
ID this way produced, are called powers of the ^Ten nmnher. Thus, 

4x4»>' 16 is the second power or sqoare of 4. aai» 

4X4X4= 64 is tl]|^ 3d power, or cabe of 4. a^' 

4X4X4X4=256 is the 4th power or biquadrate of 4. »:4« 

The giyen number, (4) is called the first power ; and the small figure, 
which points oirt the order of Uie power, is called the hdex or the £r- 

ponent 



i % EVOLUTION. 



Evolution, or the extraction of roots^ is the operation by which we 
find any root of any given number. 

The root is a number whose continual multiplication into itself pro- 
duces the power, and is denomii^ated the square, cube, biquadrate, or 2d, 
3d, 4tb, root, &c. accordingly as it is, when raised to the 2d, 3d, 4th, &c 
power, equal to that power. Thus, 4 is the square root of 16, because 
j( 4x4=16. 4 also is the cube root of 64, because 4x4X4=64 ; and 3 is 
the square root of 9, and 12 is the square root of 144, and the cube root of 
1728, because 12x12x12=1728, and so on. 
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EXTRACTlbN OF THE SQUARE ROOT. Sect. III. 3. 



To every number there is a root, although there are numbers, the pre- 
cise roots of v^hich can never be obtained. But by the help of decimals, we 
can approximate towards those roots, to any necessary degree of exactness. 
Such roots are called Surd Roots ^ in distinction from those perfectly accu- 
rate, which are called Rational Roots. 

The square root is denoted by this character ^ placed before the power ; 
the other roots by the same character, with the index of the root placed 
over it. Thus the square root of 16 is expressed \/ 16, and the cube root 

of 27 is* ^ 27, &c. 

When the power is expressed by several numbers, with the sign -{- or — 
between them, a hne is drawn from the top of tho sign over all the parts of 

it ; thus the second power of 21 — 5 is ^ 21 — 5, and the 3d power of 

66+8 is 1/ 66+8, &c. 

The second, third, fourth ^d fifvh powers of the nine digits maybe seen 
in the fbUowing 

TABLE. 



Roots ; or Ist Powers |1|2|3| 4| 5| 6| 7| 8| 9\ 


Squares - - - or 2d Powers | 1 | 4 | 9 | 16 


26 86 1 49 1 64 1 81 


Cubes ... - or 3d Powers | 1 8 | 27 | 64 


125 216 1 348 1 612 | 729 


Biquadrates | or4th Powers 1 16 | 81 | 266 | 626 | 1296 | 2401 4096 | 6661 


Sursolids - - | or6tb Powers 1 | 32 | 243 | 1024 | 3125 [ 7776 | 16607 32766 | 6904& 



i 3. EXTRACTION OF THE SQUARE ROOT. 



To extract the square root of any number, is to find another number 
which multiplied by or into itself, would produce the given number ; and 
af\er the root is found, such a multiplicali'on is a proof of the work. 

RULE. 

1 . ** Distinguish the given number into periods of two figures each, by 
putting a point over the place of units, another over the place of hundreds, 
and so on, which points shew the number of figures the root will consist of. 

2. ** Find the greatest square number in the first, or left hand period, 
place the root of it at the right hand of the given number, (after the man- 
ner of a quotient io division) for the first figure of the root, and the square 
number, under the period, and subtract it therefrom, and to the remainder 
biiug down the next period for a dividend. 

3. " Place the double of the root, already found, on the left hand of the 
dividend for a divisor. 

4. '' Seek how often the divisor is contained in the dividend, (except the 
right hand figure) ^and place the answer in the root for the second figure of 
it, and likewise on the right hand of the divisor ; multiply the divisor with 
tl^e figure last annexed by the figure last placed in the root, and subtract 
the product from the dividend ; to the remainder join the next period for 

now dividend. 
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I 

5. ** Double the figures already found in the root for a new divisor, (or 
bring down jour last divijor for a new one, doubling the right hand figure 
of it) and from these find the next figure in the root, as last directed, and 
continue the operation in tfae same manner till you have brought down all 
the periods-" 

" Ab/e 1. If, when tbe given power is pointed off as the power re- 
quires, the left hand period should be deficient, it must nevertheless stand 
as the first period." 

'* J^ote 2. If there be decimals in the given number it must be pointed 
both ways from the place of unilB ; If, when there are integers, the first 
period in the decimals be deficient, it may be completed by annexing so 
many cyphers as the power requires : And the root must be made to con- 
sist of so many whole numbers anA decimals as there are periods belonging 
to each ; and when the p Aods belonging to the given number are exhausted, 
the operation may be^ontinued at pleasure by annexing cyphers." 

EXAMPLES. 
1. What is the square root of 729 ? 

dPEBATIOir. 

729(27 the rool. The given number being distinguished into 

4 periods, I seek the greatest square number in 

■ the left hand period (7) which is 4, of which 

47)329 the root (2) being placed to the right hand of 

329 the ^ven number, after the manner of a quo- 

-— — tient, and the square number (4) subtracted 

000 from the period (7) to the remainder (3) I 

bring down the next period (29) making for 

a dividend, 329. Then the double of the 

root (4) being placed to the left hand for a 

divisor, I say how often 4 in 32 ? (excepting 

9 the right hand figure) the answer is 7, which 

I place in the root for the second figure of it, 

and also to the right hand of the divisor ; then 

multiplying the divisor thus increased by the 

729 figure (7) last obtained in the root, I place the 

product underneath the dividend, and subtract it therefrom, and the work 

is done. 

DEMONSTRATION 
Cf ike reoion and nature of the various steps in the extraction of the S^vulz 

Root. 
The superficial content of any thing, that is the number of square feet, 
yards or inches, &c. contained in the surface of a thing, as of a table or floor, 
' a picture, a field, &c. is found by multiplying the length into the breadth. 
If the length and breadth be equal, it is a square, then the measure of one 
of the sides as of a room, is the root, of which the superficial content in the 
floor of that room is the second power. So that having the superficial 
contents of the floor of a square room, if we extract the square root, we 
shall have the length of one side of that room. On the other hand, having 
' the length of one side of a square room, if we multiply that number into 
I itself, diat is, raise it to the second power, we shall then li^ve the super 
ificial contents of the floor of that voom. 

The extraction of the square root therefore has this operation on num- 
bers, to arrange the numbers of which «?« extract the root into a sQuari 
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/br»u Aii if a man should ha^e 625 yards of carpeting 1 yard wide, if he 
extract ^be aqoare root of diat nnmber (625) he will men have ihe leogth 
of one side of a square room, the floor of which,625 yards will be just 
sufficient to cover. 

To proceed then to the demonstration. 

Example 2. Supposi^ a man has 625 yards of carpeting, 1 yard wide, 
what will be tbe length of one side of a square room, the floor of which 
his carpeting will coyer. 

The first step is to point off the number into periods of two figures each. 
This determines the number of figures of which the root will consist, and is 
done on this principle, that tht product of any two numbers can have at mo$i 
hut 90 many placn rf figures as ^trt are places in ho^ the factors^ end at 
Uagthut one Uss^ of vj^i^ any person may tatisfi^imself at pleasure. 

OFERATIOH. 

. . The number being pointed off as the rule 

625(20 directs, we find we have two periods, con- 

4 sequently the root will consist of two figures. 

The greatest square nOmberin the left hand 
period (6) is 4, of which two is the root; 
therefore, 2 is the first figure of the root, 
and as it is certain we have one figure more 
to find in the root, we may for the present 
supply tibe place of that %uie by a cypher 

SO) then 20 will express £e just value of 
at part of the root now obtained. But it 
must be remembered, that a root is the side 
of a square of equal sides. Let us then 
fbrm a square. A, Fig. I. each side of which 
shall be supposed 20 yards. Now the side a b 
of this square or either of the sides, shews 
a 20 h the root 20, which we have obtained. 

To proceed then by the rule ** Place the square number underneath the 
period, subtract, and to the remainder bring down the next period.^^ — Now the 
square number (4) is the superficial contents of the square A made evident 
thus — each side of the square A measures 20 yards, which number multipli* 
ed into itself, produces 400, the superficial contents of the square A, also the 
square number, or the square of the figure & already found in the root, is 4, 
which placed under the period (6) as it falls in the place of hundreds, is in re- 
ality 400, as might be seen also by filling the places to the right hand with cy- 
phers, then 4 subtracted from 6 and to tibie remainder (2^ the next period (25) 
being brought down, it is plain, the sum 625 has been aiminished by the re- 
duction of 400, a number equal to the superficial contents of the square A. 
'- Hence Fig. I. exhibits the exact progress of the operation. By the 
operation 400 yards of the carpeting have been disposed of, and by the 
figure is seen the disposition made of them. 

Now the square A is to be enlarged by the addition of the 225 yards 
which remain, and this addition must be so made that the figure at the 
same time shall continue to be- a complete and perfect square* If the ad- 
dition be made to one side only, the figure would lose its square form, it 
must be made to t^o sides ; for this reason the rule directs, *' place the 
double of the root already found on the left hand of the dividend for a di» 
visor." The double of the root is just equal to two sides b c and c c? of 
the sauare, A, as may be seen bv what follows 
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625(26 
4 



46)226 
226 



T^ double 
a divisor in 
bered that 
before it) is 
(20) and c ({ (io 




\ 



\ 



k^ 
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•^•qoare root of 




The square A aBs400 yards. 
C ef =100 — 
Cgh =100 — 
D = 26 r^ 



Again, b> 
often the divi&^ \ 

the dividend (ejw \ 

5 hand figure) and m^ \ 

swer in the root, ior thv 
figure of it, and on the . 
hand of the divisor.'' 

Now if the sides b c and e J of 
f> the square A Fig. II. is the length 
' to which the remainder 225 yds. 
are to be added, and the divisor 
(4 tens) is the sum of these two 
sides, it is then evident that 226 
divided by the length of the two 
sides,that is by the divisor(4 tens) 
will give the breadth of this new 
addition of the 225 yards to the 
sides b c and c d of the square A. 



Proof 625 yardi. 



But we are directed to '* ex* 
cept the right hand figure^^ and 
akp ^Q ^^ pU^^^eowaUqiif figure 
on the right hand of the divisor ;*' 
the reason of which is that the 
addition, C ef and C g hto the 
rides b e and c d o( the square, A, do not leave the figure a complete 
square, but there is a deficiency D, at the -comer. — ^Therefore in dividing 
the right hand figure is excepted, to leave something of the dividend, for 
this deficiency ; and as the deficiency D, is limited by the additions C ef 
and Cg* A, and as the quotient figure (5) b the width of these additions, 
consequently equa} to one side of the square D ; therefore the quotient 
figure (5) placed to the right hand of the divisor (4 tens) and multiplied 
into itself, gives the contents of the squar/s D, and the 4 tensaeto the sum 
of the sides, be and c d of the addition of Ce/and Cg h^ multiplied by the 

2uotient figure (5) the ividth of those additions give the contents Ce/BSid 
>g kf which together subtracted from the dividend, and there being no re- 
mainder, shew ti^at the 225 yards are disposed in these new additions C e/, 
Cg hy and D, and the figure is seen to be continued a complete square. 

Consequently, Fig. II. shews the dimensions of a square room, 25 ^rds 
on a side*, the floor of which 625 yards of carpetiagy 1 yard wide wiU be 
sufficient to cover. 

The Proof is seen by adding tc^ther the different parts of the %Qre. 

Such are the principles on whidt the operation of extractfeg the square 
root is groondedl. 



/ 
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form. Ad t/ the fqaar« root of 4. What is the square root of 

extract the/^ Jhu. 321& 43264 1 Jki. 208. 

of one sidr 

sufficient 
Top/ 

wiut/ 
his f 

7 
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skct.iii.s. extraction of the sq,uare root. les 

6. What u the square root of 7. What ■ th« Moan root ol 
M8001 1 Au. 999. t84,09 1 Jhu. 16.3. . 
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SUPPLEMENT TO THE SQUARE BOOT. 



QUESTIONS. 
1. What if to be understood by a root ? A power ? The lecond, third 

and fourth powers ? 
t. What is the Index, or Exponent ? 
9. What is it to extract the Sqaare Root ? 

4. Why is the given sum pointed into periods of two figures each ? 
6. In the operation, having found the first figure in the root, why do w6 

subtract the square number, that is, tile sqi^|rc of that figure from 

the period in which it was taken ? 

6. Why do we double the root for a divisor ? 

7. In dividing why do we except the right hand figure of the dividend ? 
8L Why do we place the quotient figure in the root, and also to the right 

hand of the divisor ? «» 

9. If there be decimals in the given number how must it be pointed f 
10. How is the operation of extracting the Square Root proved f 

EXERCISES m THE SqUARE ROOT. 

1. A Clerg7man*8 glebe consists of three fields : the first contains 6 aerts^ 
f r. 11^ the^aecond, 5a€rm^ 8f\ 1^ the third, 1 acre, Ir. I4p. in exchange 
for which theJb|ntori agree to give htm a square fieJU eaual to ail the 
three. UmifflKim Mb of the tquire ? Am,59poU$. 



f * A general has an amiy of 4096 
men ; how many must he pbice in rank 
and file to form them into a square ? 

Jlitf . 64 



k. 



flficT. III. 1 WBPLEIOENT TO THE SQUARE IROOT. 

3. There is a circle wiK>se4iaiDi$ter is i jschesy idnlt ^b thedhunetet p! 
a circle 4 iiiiies as lai^e ? jfm. 6Mibe». 

Note. Square the given diameter, multiiAyilib 
^nare hy the given proportion, and the squarf 
j»iO[9i of the product will be the diameter required* 
Do the same in nil .simthir cases. 

if the circle of the required diameter were to be 
less than the circle of the given diameter, by t 
isertmn proportion, then the square of the giveo 
diameter must have beea divided by that pro* 
poilion. 



( 




.■^ f 



II c 'i 






-J .A 






There are two circular pTnds ia a gentleman'* pleasure groond ; tiM 
diameter of the less is 100 feet, and the greater is thrM tunes •• Wge.— 
What is its diameter t Mm. wnt-ir 



h. Ifthe««B«terrf«cli 
other ckde hall so laiiet 



beltfach«.wta*wfflb.Jj^ 
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C A waQ is 36 feet high^ and a ditch before it is 27 feet wide ; what is 
the leogth of a ladder, that will reach to the top of the wall from the oppo- 
se aide of the ditch I An*. Abfeet. 



/ 



Note. A Figure of three 

"^Z sides, like thai formed by 

f '-. ■- i the wall, the ditch and the 

S^ (^. V / ladder, is called a ri^hi an- 

'I gled triangle, of which the 

square of the hypothenuse, 
i ' ' .'' or slanting side, {the ladder) 

' I / is equal to the sum of the 

^7 / C f ' . squares of the two other 

sides, that is, the height of 
the wall and the width of the 



/ 



/ '-■ ^ ditch. 



> 1 






T 



t 



/ 



7. A Hue of 36 jvriM will exactly reach from the top of a fort to the 
opDosite bank of a nrer, known to be 24 yards broad ; the height of the 
irall is required t Am. 26,83+ yards. 
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8. Glasgow is 44 miles west from Edinburgh ; Peebles is exactly floutb 
from Edmburgh, and 49 miles in a straight Une from Glasgow ; what is th« 
distance between Edinbaigh and Peebles ? Ant. 21 fi+miZtf 
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* 4. EXTRACTION OF THE CUBE ROOT. 



To extract the Cube Root of any number is to find another number/ 
which multiplied into its square shall produce the given number. 

RULE. 

1. '' Separate the given number into periods of three figures each, by 
patting a point over the unit figure, and every third figure beyond the place 
of units. 

2. << Find the greatest cube in the left hand period, and put its root is 
the quotient 

3. '* Subtract the cube thus found, firom the said period, and to the re- 
mainder .bring down the next period, and call this the dividend. ^ 

4. '^ Multiply the square of the quotient by 300, calling it the triple 
square, and the quotient by 30, callii!^ it the triple quotient, and the sum 
of theie call the divisor, 

5. *' Seek how often the divisor may be had in the dividend, and place 
thie result in the quotient. | 

6. ^' Multiply the triple square by the last quotient figure, and write the. 
product under the dividend ; multiply the square of the last quotient figure 
by the triple quotient, and place this product under the last ; under aU« 
set the cube of the last quotient figure, and call their sum the subtrahend. 

7. " Subtract the subtrahend from the dividend, and to the remaindei 
oring down tHb next period for a new dividend, with which proceed as be 
fore, and so on till the whole be finished. 

Note. The same rule must be observed for continuing the operatioBr 
and pointing for decimals, as in the square root." 
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I. What is the rnbtt root W 37Sft4C T 

•TEKATIOS. 



t4910)3024B 



7X7X300^14700, the triple tquare. 
7X30 ™c SIO lAc (njp/e guotienf 

140]0 th* divittr. 
89400 14700X2=29400 

840 SX>X210=» 840 

8 Jx2x2 =™ B 

S0248 30248 the nitnAmd. 

00000 

DEMONsnunoy 

Qf lft« rMM» oiwf nature of the variout itepi in the operation of txtractitig 
the Cube Root. 

Any solid bodj' having six equal nda, and each of the sides an exact 
$fuare is a Ct'sii:, and the m<;asiii-e in length of one or its sides is the rool 
u that cube. For if the measure in feet of any one side of such a body be 
mullipUed three times into itself, that is, niised to Uie tliinl [lower, the 
product will be the number of sohd feet the whole body contains. 

And on the other h.ind, if the cube root of any number of feet he ex- 
tracted, this root will be the length of one side of n cubic body, the whole 
contents of which will be equidto such n nuTnber of feet. 

Supposing a man has 13824 feet of limber, in distinct and separ.-ite blocks of 
one foot each ; he wishes to know how htri!;c n solid body they will mnke when 
Uid together, or what will be the length of wie of the side* of ihat cubic body? 

To knmT this, all that is necessary is to cstr.ict the cube root of thut 
:, in doing which I propose to illustrate the operation. 



in this mHDbcr, 'pointed off as the rule directs, 
13824(20 there are two periods : of course tliere will be 

8 two fignreH in the nwt. 

E8S4 Th« gteiAMt cnbe in the light band period 

Fio, I. <II3) is 8, of which 2 is the root, therefore 2 

ftlaoed in the qnoticnt is liie first figure of the 

root, and lis it is certdin we huvQ one figure more 

to find in the rool, we may for the preset sup- 

! ply th« place of that one figure by a cypher (20) 

then 20 will express the true valae of that part 

of the root now obtained. But it must be ra- 

membered, that the cube root is tlie length of 

one of the sides of the cubic body, whose leni^h, 

breadth and thickness sire eqoiii. Let us then 

form a cube, Fig. 1, each side of which shall be 

supposed 20 feet ; now the side A* of this cube, 

or either of the sides, shews the root (20) which 

-.1?^ we have obtained. 
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The Rale next directs, mhtract the cube thus found from the hM period^ 
and to the remainder bring down ike next period^ ^c. Now this cube (8) is 
the solid contests of the ligure we have in representation. Made evident 
thus-^Each side of this figure is 20, which being raised to the 3d power, 
that is the length, breadth and thickness being multiplied into eacl\ other, 

?:ives the solid contents of that Hgurcss8000 feet, and the cube of the root, 
2) which we have obtained, is 8, which placed um'er the period from 
which it was taken as it falls in the place of thousands, is 8000, eqnal to the 
solid contents of the cube A B C D E F, which being subtracted from the 
given number of feet, leaves 5834 feet. 

Hence, Fig. L exhibits the exact progress of the operation. By the ope* 
ration 8000 feet of the timber are disposed of, and the figure shews the dis- 
position made of them, into a solid pile» which measures 20 tcct on every side. 

Now this figure or pile is to he enlarged by the addition of the 5824 ieet, 
which remains, and this addition must be so made, that the figure or pile shall 
continue to be a complete cube, that is, have the measure of all it<f sides equal. 

To do this the addition must be made equally 1o the thr^e dilTefent 
squares, or faces a, c and 6. 

The next step in the operation is, to find a divisor; and the proper di- 
visor will be, the number of square feet contained in all the points of the 
figure, to which the addition of the 582!4 feet is to be made. 
« Hence we are directed to ** multiply the square of the quotient by 300,' 
the ol>iect of which is to find the superficial contents of three Atces a, c, 6, 
to which the addition is now to be made. And that the square of the quo- 
tient, multiplied by 300 gives the superficial contents of the faces a, «, 6, 
is evident from what follows : 

Side A B4=20 \ ft quotient figure. 

: > ofineface a*, _. 

Superficial contentsst=^)Oj 4 Ike square of 2, 

3 300 



The triple square 1200=3^^6 7%e triple square IZOO^^ie superfieicd 
superficial contents of the faces contents ^ the faces «, c^ mnd b, 
a, c, andb. Here the quotient figure 2 is properly, 

The two sides A B & A F two tens^ for there is another figure to fol- 
of the face a, multiplied into low it in the root, and the square of 2, 
each other, give the superfi- standing as units, is 4, but its true value 
cial content of a, and as the is 20 (the side A B) of which the square 
faces, a, c, and 6, are all equal, is 400,Ve therefore lose two cyphers, and 
therefore the content of face these two cyphers are annexed to the fig- 
a, multiplied by 3, will give ure 3 — Hence it appears that we square 
the contents of a^ c^ and 6. the quotient with a view to find the super- 

ficial content of the face or square a, we 
multiply the square of the quotient by 3, to find the superficial contents of 
the three squares, a, c, and 6, and two cyphers are annexed to the 3, becanse 
in the square of the quotient two cyphers were lost, the quotient requiring 
a cypher before it in order to express its true value, which would throw the 
quotient (2) into the place oftens^ whereas now it stands in the place of units. 

Now when the additions are made to the squares a, c, and b, there will 
evidently be a deficiency, along the whole length of the sides of the squares, 
between each of the additions, which must be supplied before the figure 
can be a complete cube. These deficiencies will be 3, as may be teeiv 



ITO 



EXTRACTION OF THE CUBE ROOT. Sbct. lU. 4 



Triple gwXient 60=to Ihe length 
of 3 nde* where are d^eUndet to 
htfUed. 



Therefore it ii, that we are directed, " multiply the gttotient by 30, calling 
it the friple quotient." 

The triple quotient is the sniu of the three lines, or sides, agBiDSt whi:;:h 
>re the deficiencies n n n, all which meet at ft point, oigli the centre of tiM 
figure. This is evident from what follows. 

The deficiencies are three in number, 
fliey are the whole length of the sides, Z ^alisn/. 

dieleiwdt ofeachsideis20 feet, 30 

Therefore 20 — 

3 Triple quotient 60 equal the Unglk 

— of 3 )ide; ire. 

Here as before, the quotient 
lacks a cypher to the right hand, 
to exhibit its true value ; tlie I 
quotient itself is the length of 
one of the sides, where are the deficiencies ; it is multiplied by 3 because 
ttiere are 3 deficiencies, and a cypher is annexed to the 3 because it has 
been omitted in the quotient, which gives the same product, as if the true 
Tslne of the quotient SO, had been multiplied by 3 alone. 
1 1200 the trifde square. 
We now have ) 60 the triple quotient. 

The sum of which, 1260 is the divisor, equal the number of square 
ftet contained in all the points of the figure or pile, to which the addition 
«r the 5824 feet is to be made. 

OPERATION, cotuinutd. 

1 3824(24 (fte roof. This Figure in the root (4) shews 

_8 the depth of the addition on erery point 

Divit. 1260)5824 1^ dividend, "here it is to be made to the pile or 
-^gQ^ figure, represented, F^. I. 



64 
6824 n Atrahend. 
0000 
Fro. n. 




tSOO triple »quart. 
4 last quotient figure 



Fig. II. exhibits the additions made to 
(he squares a e (, by which they are 
covered or raised by a depth of 4 feet. 

The next step in the operation is to 
find a subtrahend, which sTfttrahend is 
^e number of solid feet contained in all 
the additions to the cube, by the last 
figure 4. 

Therefore the rule directs, multiply 
the triple square by Hie last quotient figure. 

The triple square it must be remem- 
bered, is the superficial contents of the 
faces a c and b, which multiplied by 4, 
the depth now added to these faces, or 
squares, gives the number of solid feet 
contained in the additions by the last 
quotient figure 4. "* 



4800 /e£(, equal the addition made to the squares, or facei, a, c, b, of Fig. I 
a depth of -ifesl on each. 
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Then, " Multtplt/ th$ square of (he but fuo- 
(MfU .^gura &y (A« trif^ guotimt." This is to 
fill the deficiencies, n n n, Fig. B. Now these 
deficiencies are limited io length by the length 
of the sides (SO) and the triple qnotieDt is Vat 
sum of the length of the deficieDcies. They are 
limited in width by the last quotient figure (4) 
the square of which gives the area or super- 
ficial cODteats at ooe end, which multiplied into 
their length, or the triple quotient, which is 
the same thing, gives the contents of those ad- 
ditiona 4ii4, 4n, 4n, Fig. HI. 



•\» Uut qwtietU. 



960 futiiipottd in (b de^etmnet, hthieett &m aiiiiioiu to A* xjuartt 
a eh. Fig, IB, oMbitt iheit d^ieitneia, lupplied 4n4, 4n, 4n, and 
Hieovtrt anothtr d^eieney whtrt Outt approadi togtthtr, of a 
comer wanting to malu Atjigttre a eompUtt cti&e. 
Fra. IV. Lastly, " Cbi« the last qvoiientfigvrt." This 

is done to fill the deficiency, Fig. BI. left at 
one corner, in filling up the other deficiencies, 
n » n> This comer is liniited by those defi- 
ciencies on erery side, which were 4 feet in 
breadth, consequently the square of 4 will be 
the solid content of the comer which in 
Fig. IV.eeeit ttmJOita. 



Vmr the mm of these addtttoni make the 
■nbtrahend, which subtract from the divideod 
and the work is done. 




64 feet it the corner e e «, vhere the addtliont nnn, approach together. 

Flfnire IF. ■ Shews the pile whieh 13824 solid blocks of one foot each, 
would make when laid together. The root (24)shews the length of aside. 
Fig> I. shews the pile which would be formed by 8000 of those blocks, first 
laid together ; Fig. 11. Fig. III. and Fig. 'V. shew the changes wnich the 
pile passes through in the addition of the remaining 5824 blocks or feet. 

Proof. By adding the contents of the first figure, and the additions ex- 
hibited in the other figures together. 
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8000 Contents of Kg. h 

4800 Midition to the ibcei or wfpmm «» e^ and h^ Fjg. BL 
960 additioa to 611 tbe delicienciei a, n, n, ^f • ill. 
04 addition at the corner, e, e, e, ftg. 7F where the 
which fill the deficiencies n, n, n, approach together* 



13824 Number of blocks or solid feet, all which a.^^ now diape^eil 
in Fig. IV. forming a pile or acdid body of timber, S4 feet] 
on a side. 

Such is the demonstration oftlhe reason and nature eflhe various steps nl 
the operation of extracting the cube root. Proper views of the figures, and 
of those steps in the operation illustrated by them, will not generally be 
acquired without Bonie diligence or attenftion. Scholars more eapeciaUy 
will meet with difficulty. For their assistance, small blocks Might be 
formed of wood in imitation of the Fif^pes, with their parts in 'difierent 
pieces. By the help of these. Masters, in most instances, would l»e able 
to lead their pupils into the right conceptions of those views, Wlitch art 
here given of the nature of this operation. 

3. What is the cube root of 2 1024 67^7 4u. rTflk 



f 



IkcTv IH. 4. EXTRACTION OF THE CUBS ROOT. ns 

I 4rWlNlb the cube loot of 258S86799S6t? Air.eSM. 

i 

s 



I 
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•1 

6. Wlnlk the cQbe root <rf 84,604619 ! ^^^ ^M 



6. What 18 th€ cube root of 2 ? Aw- ^«SH 



V 
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SUPPLEMENT TO THE CUBE SOOT. 



QjUESTIONS. 
J. What 18 a Cube t 
S. What is understood bj the cube root ? 

3. What is it to extract the cube root ? 

4. In the operation, having found the first figure of the iooC» whjr is the 

cube of it subtracted from the period in which it was taken f 

5. Why is the square of the quotient multiplied bj 300 f 

6. Why is the quotient multiplied Ly 30 ? 

7. Why do we add the triple square and triple quotient together, and the 

sum of them call the divisor ? 

8. To find the subtrahend, why do we multiply the triple square by the 

last quotient %nre ? the square of the last quotient figure bj the 
triple quotient? Why do we cube the quotient %iire! Wlijr do 
these sums added, make the subtrahend f 

9. How is the operation proved ? ^- 

EZEROSES IN THE CUBE BOOT. 

1. If a bullet 6 mches in diameter weidi SSlb. what win a hdet of the 
same metal weigh whose diameter is 3 inches ? Jhu. 4Vb. 

NoTB. '« The sdlid 
ccmtents of similar fig- 
mes aie in proporti?D 
to each other, as the 
c . ... cubes of their similar 

. , sidesi or diameters." 



:»:*»■>;:••>,* 



fc '- ^ 
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tatfUmWT TO TflK CUBE ROOT. Seer. iU 4 



t. What i« the «id« of » oahkial OKHMJ, «4wl ^ «■« !^ (««t long, 21< 
browt and 48 Ibet bich r Ant. t44 fut. 



S. TSere tt « eoMcid vcifcl whose fide is two feet ; I demand the aide 
ef • teiiel wtidi iball coatain three times as much t 

Mm. Stft€i tr» inches and ] nearly. 

Note. Cube tlie ^ven side^ 
mnlUply it bjr the given pro* 
portion, and the cube root of 
the prodcct will be the '^' 
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f 5^ FEX.LOWSHIP. 



FELLOWSHIP IS a rule by which merchants and others, trading in 
partnership^ compute their particuhir shares of the gain or loss, in propor- 
tion to their stock and the time of its continuance in trade. 

It is of two kinds, Single and Double, 

SINGLE FELLOWSHIP, 

Is when the stocks are employed equal times. ^ * 

KULE. 

As the whole sum of the stock is to the whole gain or loss, so is each 
man's particular stock to his particular share of the gain or loss. 

Proof. Add all the shares of the gain or loss together ; and if the work 
be right, the sum will be equal to the whole gain or loss* 

EXAMPLES. 
] • Two merchants, A and 6, make a joint stock of SOO dollars ; A puts 
in 75 dollars, and B 125 dollars ; tliey trade and gain 50 dollars ; what is 
each man's share of the gain ? 

OPERATIOH. 

Dolls. Dolls. Dolls. 
jfit 200 : 50 : : 75 4» 200 : 50 i : 125 

75 * 125 

250 250 

S50 100 

D. ets. 50 



200)3750(18»75 A's share. ■ D. ets. 

200 200)d2a0(31,25B*8thmu 

600 

1760 — ^ 

1600 250 



200 

1500 — 

1400 500 



400 

1000 18,75 A's share. 

1000 31 ,25 B's share. 1000 

1000 



50,00 Proof. 

2 Divide the number 360 into 4 such parts, which shall be to each othe^ 
3, 4, 5| and 6. 

60 

120. 

SdO Proof 



I 
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SINGLE FELLOWSHIP. 



Sbct 111. a. 



3« A man died leaving 3 sonst to whom he beqneathed his estate in the 
following manner, viz. to the eldest he gave 184 dollan, to the tecond 155 
doOarSt and to the third 96 dollars ; but when his debts were paid, there 
but 184 doUars left | What is each one*s proiiortion of his estate ? 

Aw. 77.829 ) 

65,663 } Shares 
40,606 ) 



''C 



. r< 



/ - f 



t •^^ 



i 



- .*•«* "? * eomp«rf«i A put m ^46, and t^ok f of the gain : What 
AdBpatint An». £30. 



t ' 
/ 
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DOUBLE FELLOWSHIP, 

DOUBLE FELliOWSHIP, or Fellowship with time, is when the ilock« 
of partners are continued unequal times. 

. RULE.:. ■■ ■', .. ;_, 

Multiply each man's stock by the time it was continued iDirade^ .TbeA, 
As the whole suih of the products is to the whole gain or loss, so is each 
man^s particular piioduct to his particular share of the loss or gain. 

EXAMPLES. • ^ 

1. A, B, and C, entered into partnership ; A put in 85 dollars for 8 
months ; B put in 60 dollars for 10 months ; and C put in 120 dollars for 
3 months ; by misfortune they lost 41 dollars : What must each man sua* 
tain of the loss? 

OPERATIOIf 

85 60 120 680 A*s product. 

8 10 3 



680 600 

As 1640 : 41 : : 680 
680 

680 
2720 
164|0)2788|0(17 A*s 
164 

1148 
1148 



360 



600 B's product, 
360 C's product. 

1640 
As 1640 : 41 : : 600 
600 



]64|0)2460|0(15 B's 
164 

820 
ISO 



0000 

Ai 1640 : 41 : : SGD 
360 



2460 
123 

i64|0)1476|0(9C'skM». 
1476 

X)000 



DoUi. 

17 A's iMu 

15 B's loss. 

9 C's loss. 



<ii« 



41 Proof. 



a» DOOBLB FELLOWaiBP. fleer. IlL ft 

t. A, By ttid C, trade together ; A, at fint put in 480 dollars for 8 
Bondia, then pot in 200 doUara more and continued the whole in trade 8 
aMmthi longer, at the end of which he took out his whole stock ; B put 
In 800 doIlM lor 9 months, then took out ^583,339 and continoed the lest 
in trade 3 months ; C pnt in ^366,666 for ten months, then put in 2oO dol- 
Isffs more, and continued the whole in trade 6 months longer. At the end 
ef tibeirpartnerBhip thajhad cleared lOOOdoUars; wluit is'eachman'c 

4M^378i,8r7 A's dmie. 

880.4(tt B's share. 

• 300.781 C's share. 
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< 

SUPPLEMENT TO FELLOWSHIP. 



<»JESTIONS. 

1. WiMft is PiiflowfilMp'? 

2. O^ow many Jdnds is Fellowditp t 

3. What is Single JeUowahip ? 

4. What is Ibe ruk 4ta lOperating ki Siiqjle f tflMoAllpt 
.& Wtiaflt ib Doiibi« F^lki^ip Y 

^. WlMtis Che rale fbr oper;iii](m; jaX)oo)9# RJloipliip f 
7. Hour it feSovrafaip piw^d I 

A, B, find C, htM A pashire In commov, iar mkitb^t^ IN|f £Mf9r 
MMi«M. In ihh pasture, A had 40 cseii Swc 76 jieyM ; S bad 96 mbm At 
50 days, and C had 50 oxen /or 90 ds^. I demand what p«rt each ol 
tfae»e >ten»nhi ought td pay of the £20. 

JE i*» <^ ?• 

6 10 2^ ItntA'spttt 
3 17 1 Off }| B*j pfrt 
9 M 8 4lf|C't«PBt 



-^ 
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f 6. BARTER. 



is the ezehang;ing of one comipodity for another, and teaches 
■lerchantB so to proportion their quantities, that neither shall sustain loss. 
Proof. By changing the order of the question. 

RULE. 

1. When the qftanttty of tme commodity is given milk its value or (he value ^J 
tiff integery as also ike value of the integer of sotne other commodity to be ex» 
duLnged for t/, to find the mtanlity of this commodity : — Find tlie Yalue of 
the commodity of which the quantity is given, then find how much of the 
other commodity at the rate proposed may be hud for that sum. 

S. If the quantities of both cotnmodities be giveUy and it should be required 
tofinahow much of some other cofnmodity^ or l*ow much money should be given 
for the inequality of their values : Find the separate value of ihe two given 
commodities, subtract the less from the greater, and the remainder will be 
the balance, or value of the other commo<lity. 

3. If one commodity is rated above ihe ready money price^ to find the bar* 
feriftg price of the other : Say, as the ready money price of the one is to 
the bartering price, so is that of the other to its bartering price. 

EXAMPLES. 
1. How much coffee at 25 cents 2. I have 760 gallons of molasses, 
per lb. can I have for 561b. of tea at 37 cents 5 mills per gallon, which 



•t 43 cents per lb.? 

OPERATION. 

5 6 lb. of tea. 
,4 3 per lb 




I would exchange for 66 cwt. 2 qr. 
of cheese at 4 dollars per cwt. Must 
1 pay or receive money, and hdw 
much? 

j^ni. must receive {19. 



lb* oz. 



t 6)2 4.0 8(96,5 A An$. 
2 2*5 \ 



1 5 8 
1 6 



8 
1 6 



f 5)1 2 8 
1 2 5 
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3. A and B barter ; A lias 160 bushels of wheat at 3f. 9iL per bushed 
for which B gives 66 bushels of barley, worth 2t. lOd* per busheli and the 
balance In oats at ft$. Id. per bushel ; what quantity of oats must A recei?e 
fromB! Ji». 3t6if Mbh. 



• 

• 



4. A has Bnen cMh wordi fOiL an ell» readj OMXiejf but fti berlef. 

he would have two shillings ; B his broad cloth worth 14f. eJL per jerdpj 
ready money ; at what price ought the broad cloth to be rated m barter T | 

JIns. 17f. 4d. 3q.-f^p$ryard. 



\ 
} 



J 
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SUPPJLEJUENT TO BARTER. 



QUESTIONS. 
I. What is Barter ? 
f. When and how does this role hecome nsefal to merchants? 

3. When a given qoantity of one commodity is bartered for some other 

commodity, how is the quantity tbat will be required of this last 
commodity found ? 

4. If the quantity ^f bQth commodities be given, and it be required to 

know how much of some other commodity, or how much money 
most be given for tbe inequality, irhat is the method of procedure ? 

5. If one ccmmodity be mted above the money price, how do you 

proceed to find the bartering price^of the other commodity t 

6. How is Barter proved ? • 

EXERCISES. 
1. A and B bartered ; A had 41 civt. of hops, 30«. per cwt for which 
B gave him £20 in money, and the rest in ^iruoes, at bd. per lb. 1 demand 
how many prunes B gave A, besides the £20. Am. 17C. 3qn. Alb. 



8. How innch wine at ^1,28 per gaDon, must I have for SGcwt. Sqr. 
14Ib. of imiaiDS, at $9,444 per cwt ? Am. lOSgal. Igt. Ijpt. 



Sscr. IIL 7* L05B AND 6AIK* lU 

m 

} 7. LOSS AND GAIN. 

** Lots and Gain is ft ttle which «nftbl6^ merchants to estimate the 
profit or loss in buying and selling goods ; also to raise or &11 the price of 
them^ so as to gain or lose so much per cent.** 

CASE I. 
To know vkat ii ^mW or lost per cent. First, find what the gain or 
loss is by ^abtraction, then as the price it cost is to the gain or loss, so is 
^100 (or £100) to the gain or loss per cent. 

EXAMPLES. ^ 

1. If I buy candles at 16 cents 7 2. Bought indigo at ^1,20 per lb. 
mills per lb. and sell them at 20 cts. and sold the same at 90 cents per lb. 
per lb. what shall I gain per cent or what was lost per oeiU I 
in laying out 100 dollars ? Am. $25. 

OPERATION. 

I sell at ,20 per lb. 
Bought at ,167 per lb. ^ 

I gain ,033 per lb. - . 

Thenas ,167 : ,0 3 3 : : 100 

10 

D.cts. 

^167)3, 3 0(19,76 j!m. 
16 7 



16 3 
16 3 

12 7 
116 9 



10 10 # 
10 2 

8 

3. Bought 37 gallons cf Brandy at 4. Bought hats at 4f. a piece, and 

^1,10 per gallon, and uold it for sold them again at 4«. 9J. ; what is 

J40; what was gained or lost per the profit in laying out £100? 

cent ? X JIns, $ 1 ,7 1 9 ioss Ms. £ 1 8, 1 6s. 



IM 



VOBBASDBAW. 

CASE Ih 
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TV hum horn a e&mmodity mmt he sold to gain er loie mo mwh per cent; 
As 100 dollars (or £100) is to the price ; so is 100 dollars (or £100) with 
the profit added or the loss subtracted to the gaioiDg or losing price. 

EIMiPLES. 
1. If I bay wheat at }1,25 jper bushel, 2. If a barrel of mm cost 
how must I sell it to gain 15 per cent ? 15 dollars, how most it be sok 

' to lose 10 per cent ? 

jIm. $13,50. 
opkiutiok. 
At 100 : 1,2 5 :: 115 
1 1 5 



6 2 5 
1 2 5 
12 5 
— — — — • D. di. «- 
100)1 4 3,7 5(lp43 7 
1 00 



43 7 
400 



373 
300 

77o 

VOO 
• 



3. If IflOft. «rilid«oit£7pheiir«Cil 

eentf 



I id it per UK to gam 16|per 
jteft. Is. 4d. p9r lb. 






> 
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SUPPLEMENT TO LOSS AND GAIN. J. 

qUESTIONS. 

1* What is Loss and Gaio ? 

' f • Having the price at which goods are bought and sold, how u the losi 

or g^in estimated ? 

8* To knoTf how much a commodity must b^ valued at to gain or lose 

so much per cent, what is the method of procedure f 

4. How may questions in Loss and Gain be proved t 

EXERCISES. 
1. A draper bought 100 yards of broaddpth for £66. I demand how 
be must sell it per vard to ^n £15 in laying out j^lQO T 

Jliif. Its. lOJ. fg. 

> ••■ / - . ■ • '■ ■ 



■I * 




Am. {11,696. 
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DUODECIMALS. 



Btbor. UI. tE>> 



t 8. DUODECIMALS ; 

OR, CROSS MULTfPUCATKW. 



TUi ntle Ifl pulicutarly tueful to Workmen and Artificers in casting ^ 
the cootentB of their work. 

IXwatwmBBM asm (taken in ftet> indken «iid parts. Inches anA parts are 
sometimes called pruMi Q Mocttk (") tiiirds {'^) and fonilhs {'^ 

TABUL By this iiile also maj be ^aadciite. 

12 Fourths make 1 Tl^tW. ted tlie solid contents of bodies, nay- 

12 Thirds • - - 1 Second. ing the measures of their different 

If Seeoftd^^ - • 1 £idk or prime, sides, and is Feiy nsefnl t]iere£>r^ ia 
12 ihc^s or Pr. I Fdof^ measnriog wood. 

RULE. 

1. Under the multiplicand write the corresponding denominations of the 
multiplier. - 

2 Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, add write the result of each under its respective 
term, observing to carry an unit for every 12, from each lower denomina- 
tion to its superior. 

3. In the same manner multiply the multiplicand, by the inches in the 
multiplier, and write the result of each term in the multiplicand, thns mul- 
tiplied, one place to the right hand in the product. 

4. Proceed in the same maaner with the other parts in the multiplier, 
which if seconds, write the result twc places to the right hand ; if thirds^ 
three pleiees, 4*c. and their sum will be the answer required. 

The more easily to comprehend the rule — Note. Feet multiplied by feet 

give feet — Feet multiplied by inch* 
es give inches — ^Feet multiplied by- 
seconds give seconds — Inches mul* 
tiplied by inches give seconds — In* 
ches multiplied by seconds give 
thirds — Seconds multiplied by 
conds give fourths. 



EXAMPLES. 



1. Multiply 7 feet, 3 inches. 2 
seconds, iy 1 foot, 7 inches and 3 
seconds. 

OPERATIOir. 

F. I. " 
7 3 2 
17 3 



Mere I multiply (he 7f. Sin. 2*^ by 
the If. in the multiplier, which gives 
seconds, inches and feet. 

Next I multiply the same 7f. Sin. 2* 

by the 7in. saying 7 times 2 is 14 

which is cnce 12 and 2 over, which 

(2) I set down one place to the right 

hand that is in the place of thirds and 

carry one to the next place and pro* 

ceed in the same manner with the 

other terms. Lastly, I multiply the 

multiplicand by the 3" saying 3 times 

t are 6, which I set down two places to the right hand and so proceed 

with the other terms of the multiplicand. The "^m of all the products 

Is the answer. 



7 3 2*' 

4 eiOf** 
19 9 6 

Prod. 11 7 9 116 
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P. I. 



P. L 



3 5|«»^^ { Sl^eVr^i. J J|m?p^ 



I 

r 
It 

B 

I 



«. Vdfili^ 74 HUP fcy Tf J. JWtipfy aC «fct 7»b» f« 

*• » ^ , ^ Sin. 10» ' 



lb Mns aweh wood ia • 1m4 whicb iii«atant IOC m lencOuSC Siiii 
k nidib, ad 4£ aia. k height t aad h«>ir orach will it CMt at |1^ 
pvtMdt JMk lMn(4Mci47«lHl/<<(ag«ik-d«iB Mtf $1 tlttt. ^ 
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Or, we may nftaltiplj by the feet as already directed, and for the iQches, 
take such parts of toe multiplicand, &c. as the inches are iiiquot or eyen 
parts of a foot as done :n the rule of Practice. 

8. How many square feet in a board of 16 feet 4 inches in length, and 
t feet 8 inches wide f 

Here in the first place I multiply 

t 
multiplier ; the inches (8) not be« 

to 



6 ineket i$ } 



OPEFATION. 


F\. 


hi. 


16 


4 




8 


32 


8 


8 


«• 


2 


8 8 



the 16it 4in. by the feet (2) of the 

5) 

mg an even part of a foot, I take 



such as are an even part ; thus, 6m. 
is half a foot, therefore divide the 
multiplicand by 2 for 6 inches, and 
that quotient by 3 (2in. is ^ of 6in.] 
for 2 inches, all which bemg added 
' give the product of 16 feet 4 inches, 
multiplied by 2 feet 8 inches. 

9. Another board if 18 feet 9 jbches in length, and 2 feet 6 inches wide, 
how iBViy r^piara feet doee k coutain 1 An». 46ft. lOin. & 

B^Praeaet. By 



i 



Jm.43 6 8 



^ 10. Ttere ie e stock of 16 boards, 12 feel 8 ii^hes in length, ^nd 13 
inches wi^ $ how many feet of boards does the stock contain f 

^ ^ __. wtet.20^iain. 



9 



?^ 
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SUPPLEMENT TO DUODECIMALS. 



QUESTIONS. 
]• Ofwhptuse are Duodecimals ? To whom more specially are thej 

useful ? 
S. In what are dimensions taken ? 

3. How do you proceed in the multiplication of duodecimals t 

4. For what number do you carry ? 

5. What do you observe ia regard to setting down the product different 
from what is common in the multiplication of other numbers ? 

6. Of what term is the product which arises from the multiplication of 
feet by inches ? feet by seconds ? inches by inches ? inches by sec- 
onds ? seconds by seconds ? 

7. In ^hat way can the operation te varied? 

EIlERCESES. 

1. Multiply 76 feet 3 bches 9 2. What is the product of 371ft 
seconds by 84 feet 7 inches 11 sec* Sin. 6 seconds^ multiplied by 181fL 



ends. 

OPtlUTIOV. 

6 mdUt ft 1)76 3 9 
84 7 11 



76X 4»«3a4 

76x 8a608 

3X84«> 21 

9Xd4»: 5 3 

/. U) 38 1 

" 6|) 6 4 

3|)<f*2i)3 2 

1 7 

1 



10 
3 
1 


8 



6 
9* 

10 6 

11 3 
7 6 



Prod. 6460 7 1 8 3 
3. How many square feet in a. 
stock oC 12 boards. 17it T long, 
and lit fiin. wide t lAu. 298ft. ir 



Jm. 67242ft. 10m. 1' 4" 6^ 



4. How many cubic feet of wood 
in a load 6ft. T long, 3ft. 6^ high and 
3ft. 8' wide ? Ant, 82ft. 6' 8^4'* 



lit 



SUPri^MENT TO DUODECIMALS. Seer. IH. t 



The dimenflions of wainscetting, paying, plastering aii4 fftiating are 
taken in fisel vbA inehea, and the contents given in yards. 

PAINTERS JUiD JOINERS 
To find tk€ dimmtums of their worky take a line and apply one end of it 
to any coner of the room, then measure the room, going iutoeveiy comei 
with the line, till yovt come to the place where you £rst began ; then see 
how many feet and inches the string contains ; this call the Compass or 
Ratmdf which multiplied into the height of the room and the product di- 
vided by 9, the quotient w:U be the contents ift yard6< 

EXAMFLES. 
1. If the height of a room painted 2. There is a room wainscotted, 
be ISA* 4io« thd the compass 04ft. the compass of which is 47ft. 3* anj 

the height 7ft. &. What is the con- 
tent ID mmre y^rds ? 

Jliif. a9Y 9IL 4' 6* 



llin. Hrm wiByaymre yards does it 



auziEies WORK bt no; fooz 

AM At diniiiiaMM tf Mr work, multiply the he%bt of windows by 

EXAMPLE. 
There is a boose with 4 tiers of windows, and 4 windows ib a tier ; the 
beq^ of the first tier is 6fi. 8* ; of the second aft. tf ; of tiie tbini 4ft. &'.; 
and of the fourth 3ft. !(/ ; and the breadth of eacb is 3ft. tf^What will the 
glasing come to at 19 cents per ^ot ? ^ Ms* $5SfiB. 
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4 9. ALLIGATION. 



ALLIGATION is th€ method (^mixing two or mote simtiles of diSBFent 
flualities, so that the composition may he of a mean or middle quality. It 
is of two kinds, Medial and Ahemate. 

ALLIGATION MEDIAL. 

Alligation Medial is wh^n the quantities and prices of several thingp are 
given to find the mean price of the n^ixture compounded of thos^ things. 

RULE. 
As the sum of the quantities or whole isbmposition is to their total talue» 
so is any part 6f the composition to its value or mean price. 

1. A former minglcid 19 ]t>^i^els of wheat ^t ^* per |)9sh0l,ai|4 4Qbi|8fa- 
els of i^e at 4#* per hushel, and 12 bushels qf ^^ley at Si. per bui^hel to- 
gether- I dei9»^d jfkvX n bushel of this i^ixtiira is woiib 7 

OPERATION. 



♦JfWW 4 


s. £. 


t» 


Bawft. £. s. Bwh. 


19 Whi9^ 0l» ^ 


61^5 


14 


jSiTI : 16 K) :: 1 


40 Rye — 


4—8 




20 


12 Barley — 


3 — 1 


16 




t^kn.f^^'^ 




■ 


71)8tO(4t. Ad. H\q. Afn 






mnfles 71 V^Udvdue. 


16 


10 


284 



2. A Refiner having 6Z&. of silver bullion, 28 

of 8o2r. fine, 10/6. of loz. fine, and 15/6. of 12 

6o2r. fine, would mek all togefher ; I demand 
what fineness lib. of this mass shdl be ? 



Ant. Bwii 13pmts^ Bgre. fine. 2|B4 



28 

4 



71 

41 



A A 



2U 



ALLIGATION 



Sbct. III. 9 



ALLIGATION ALTERNATE, 

b the method of finding what quantity of any number of simples, whose 
rates are given will compose a mixture of a g^ven rate, it is therefore, the 
reverse of Alligation Medial, and may be proved by it 

RULE, 

1. Write the prices of the simples, the least uppermost, &c. in acolanui 
under each other. 

2. Connect with a continued line the price of each simple or ingredient, 
which is less than that of the compound, with one or any number of those 
that are greater than the compound, and each greater rate or price with 
one or any number of those that are less. 

3. Write the difference between the mean rate or price and that of each 
f the simples opposite to the rates with which they are connected. 

4. Then if only one difference stand against any rate it will be the 
quantity belonging to that rate, but if there be several, their sum will be 
Ihe quantity. 

Note. Qjuestions in this rule admit of as many vario^p ansif ers as there 
are various ways of connectii^ the rates of the ingredients together. 

EXAMPLES. 

A goldsmith would mix gold of 18 carats fine with some of 16, 19, 22» 
and Si carats fine, so that the conqpound may be 20 carati fine ; what 
quantity of each most he take ? 



OP£IUTIOR. 



ri6 



Mixmear.{ 19-^ } 
124 



4 
2 
2 

2X1 

4 



FROOP. 

oz. car, fint. 

4 of gold at 16^ 



2 

2 
3 

4 

15 



18 

19 
22 
24 



16X4as64 
18X2»>^6 
-Am. 19x2=38 
22X3=66 
24X4=96 
oz. 



1 Am. 



2 Am. 



3 Am. 



— 20 caroU fiat. 16)300(20 car. fine. 

2. A druggist had several sorts of tea, viz, one sort at 12^. per lb. another 
sort at 1 It a third at 9^. and a fourth at 8». per lb. I demand how much 
of each sort he must mix together, that the whole quantity may be afforded 
at 10». per lb. 

lb. s,p.lb. 

3 at 12 

2 at 11 

2 at 9 

3 at 8 

lb. s.p.lb. 
3 at 12 

1 at 11 
3 at 9 

2 at 8 
7. Am. 3lb. of each sort. 

Ni TB, These seven answers ariae from as manv diflerent ways of linking 
'tes of the simples together 



4 An». 



lb. , 


s.p.lb. 


2 at 


12 


1 at 


U 


1 at 


9 


2 at 


8 


a. . 


s.p.lh. 


1 at 


12 


3 at 


11 


3 at 


9 


1 at 


8 



5 Am. 



6 Am. 



lb. 


s 


.p.lb. 


l 


at 


12 


12 


at 


11 


1* 


at 


9 




at 


8 


lb. 


s 


.pJb. 


'2 


at 


12 


(3 


at 


11 


|1 


at 


9 


3 


at 


8 



Sect. III. 9* ALLIGATION. «|M» 

Case 2. 
When the rates of all the ingredients ^ the quantity of but on$ of them^ ont^ 
the mean rate of the whole mixture are given to find tlu several quantities of 
the rest, in proportion to the given quantity ; take the difiference between 
each price and the meaa rate as before. Then say, 

As the difference o{ that simple whose quantity is given, 

Is to the given quantity, 

So is the rest of the differences severally ; 

To the several quantities required. 

EXAMPLES. 

1. How much wine, at 80 cents, at 88, and 92 cents per gallon must be 
mixed with four gallons of wine at 75 cents per gallon, so tlmt the msxtar« 
may be worth 86 cents per gallon ? 

OPERATIOir. 

6-{- 23» 8 stands against the given quantity 

n+ 6=sl7 

gal. eti. - -■■ ' 

^ ( 8 : 4 a^ 80 

As 8 : 4 :: <17 ; 8^;— 88 per gaL , The answer. 

2. A man being determined to mix ll>l)tis^6ls iKf wheat at 4«.|»er'biiiheU 
with rye at 3^. with barley at 2s. and with oats at Is. per bushel ; I demand 
how mucKrye, barley and oats must be mixed with the lObushels of wheat 
that the whole may bef sold at 2Bd. per bushel ? 

B.p. . ( ' ^- _ . ^• 

1 Ans, 




2 2 of Ry-e) C 40 of Rye ( 8 of Rye 

5 - Barley 2 Ans. < 60 - Barley 3 .^im. / 10 - Barley 
12 2 - Oats ( 20 - Oats ( 14 • Oats 

B. 'B.p. B. 

no of Rye (12 2 of Rye (2 of Rye 

4 Ans. < 10 - Barley 5 Ans. c 5 - Barley 6 Ans. { 14 ^ Barley 
( 15 - Oats (17 2 * Oats ( 10 - OaU 



B. 

50 of Rye 
7. Ans. <[ 70 - Barley 

OaU 



CdOoi 
( to ' 



\ 



IN ALLIGATION Smt. III. • 

Case S. 

Wkm^ Ae nUes ^ Ike several ingredients, the quantity fo ie compounded^ 
suid the mean rate of the whole mixture are given, to find how much of each 
sort wHl make up me quantity, find the differences between the mean rate, 
be. as in Case 1. Then, 

As the sum of the quantities or differences, 
Is to the giyen qnantihr or whde composition j 
So is the difference of each rate, 
To the required quantity of each rate. 

EXAMPLES. 

1. Hqw many gallqp^ of water, of no value, mu9t be mixed with brand j^ 
at one dollar twenty cents per gallon, so as to fill a vessel of 75 gaUons 
that maj be aflbrdedat 92 cents per gallon ? 

OnBRATIOV. 



92 



I. 



Qal. 




Gal. Gal. 


0-x28 


Qal. Gal. 


k 28 : 17| of WaUr. 
1 9% : hl\ - Brandy, 


2(M92 


As 120 lib 11 



Sum 120 75 gnen quantity. 

2. Suppose I hare 4 sorts of currants of Sd. lid. ISd. and i2d. per lb. 
of which I would mix 1201b. and so much of each sort as to sell them at 16dL 
per lb. how MNh «f itdi Hiiiill take } 

lb. at d 

36 — a 

4e — 22 



3. A Oroeer Ina eunanti of 4d. 6d. 9d. and llif. per lb. and he w^uld 
mdce a mizture of 24(Xb. so that it might be afforded at 8d. per lb. how 
much of each sort must h« take f 

at 




JKer. 111. 9. SUPPLElliENT TO ALLIGATION. Iff 

SUPPLEMENT TO 



QUESTIONS. 
L What ii AmgatidQ ! 
2. Of how many kinds is Alligation? 
S. What is Alligati6n K%xsiit t 

4. WM ^ the Hile fbr dpeHtfo^f 

5. What is Alligation Alternate ? ^ 
6* When a number of ingredients of different prices are mixed tegetfaeTf 

How do we proceed to find the mean price of die fXmfwaAm 
mixture f , 

7. When one of the ingredients ii fik^d M k iikMxi i^xUmit, ii(h^ b 

the method df procedikre ? 

8. When the whole composition is limited to a certain quantity, how do 

you proceed 7 

9. How is AiUs^ori preyed ? 

fl HitMcisiSS. 

\. A 6t(^et #tfuld ii&i thi'cie 2. A dol^mi^ has sererat sorts 

sorts of sugar together; on^ li6tt bif gold; some oC 84 carats fin& some 

at lOd, per lb. tooth^t at id. itkd of 22 and some or liBcaraii fiiie« and 

another at Bd* how itkuch of each be would Inrtre comppunded^^ these 

sort must he take that the mixture sorts the quantihr ofSOffz* of Hid ca« 

tiif ha iotd ibi^ id. p^t ib. t rats fine ; I defbandi |m^ much of 




Jku, 3lb. ai lOdf, iU» at Id* each sort must he have 

^tlb.ai6i. Am. \taz. 24 eaf^Jme, Itaift 

emnUiJInefandXiU 18 car.Jin$» 



M8 POaiTION. Sect. HI. 10 

♦ 10. POSITION. 



POSITION is m rale which by false or supposed numbers, taken at 

geasure, disGOvers the true one required. It is of two kinds, SingU and 
auble, 

SINGLE POSITION. 

Is the working of one supposed number^ as if it were the true one, to 
6nd the true number. 

RULE. 

1 Take any number and perform the same operations with it as are de- 
•citbed to be performed in the question. 

2. Then say as the sum of the errors is to the given srkm, sois the sup- 
,pos<»d^ number to the true one required, ^ 

Proof, Add the several parts of the sum together, and if it agree with 
the sum^ it is right. 

EXAMPLES. 
1. Two men, A and B, having found a bag of money, disputed who should 
have it. A said the half, third, and one fourth of the money made ISO dol- 
lars, and if B could^te}| how much was ja it, he shoufljj^ave it all» other- 
wise he should have nothing. ; I demand how niuch wario .the bog ? 

OPERATION. 

Suppose 60 doOan* As 65 ': 130 : : 60 



60 



•tj 



Thehalf SO 

- diird 20 66)7800(120 dolls. 1^ aiwwer: 

— ibuithl6 ,. 66 . . 

: ■ •■•'.■'. -"^i''} ■■■: '^ .■ •'. "■■ •' ''■■* - ■ ' ' . 

130 

000 

3. A person having spent | and { 
jk of his money, had £26} left, what 

Y had he at first? Jbw. £160. 

2 A Band C talking of their affes, 
B said his age was once and a half 
the age of A ; and C said his age 
was twice and one tenth the age of 
both, and that the sum of their ages 
was 93 ; what was the age of each ? 
A's 12, B's 18, C's 63 years 

4. Seven eighths of a certain num- 
ber exceeds four fifths bv 6 : whal 
is tliat number? Ans. 80. 
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DOUBLE POSITION. 

DOUBLE POSITION is thai ivliich discovers the true number, or num* 
ber sought, by makiug use of two supposed uumbers. 

RULE. ♦ 

1. Take any two numbers and proceed with them according to the con- 
ditions of the question. I 

2. Place each error against its respective position or supposed number ; ^ 
if the error be too great, mark it with + ; if too small, with — f 

3. Multiply them cross-wise, the first position by the last error, and the 
last position by the first error. i 

4. If they be alike, that is, both greater, or both less than the ffivec 
number, divide the difference of the products b^ the difference of the 
errors, and the quotient will be the answer ; but if the errors be unlike, 
^vide the sum of the products by the sum of the errors, and the quotient 
will be the ansvver. ; - . , I 

■ ^ EXAMPLES. 

1. A man hrinJPr the point of death, left to his dirse tfons all his estate, 
niz. to F half wanting 60 doUars ; to G (me third ; and to H the rest, which 
was 10 dollars less fSan the share of 6. I demand the sum left, and each 
son's share. 

OPERATION. 

Suppose the sum 300 dollars. Again suppose the sum 900 dollars. 

Then 300-5-2— 60=100 F's part Then 9004-2— 60=:400 F's part. 

SOOui. 3a=:100 G's part. 900-5- 3=300 G's part. 

G's part 100— 10«= 90 H's part G'b part 300—10=^90 H's part 

Sam of all their parts 290 Sum of aU their parte 990 

Error 10— . Error 90+ 

Suppose. Errors. Having proceeded with the sup* 

300 10^ posed numbers according to the 

X conditions ,of the question, the 9um 
of all their parts must be subtracted 

900 90+ n'om the supposed number thus 

the 290 h subtracted from 30C , the 

9000 27000 supposed number, &c. , 
27000 



Dollars.' 



eS^w!} 100)36000(360 ini. ^^ 
The divisor is the sum of the cirrors 90+and 10—- 

2. There is a fish whose head is 10 feet long ; his tail as long as his 
head and half the length of his body, and his body as long as his head 
and tail ; what is the whole length of the fish ? ' Ans. 80 f^t 



tM DOUBLE POSITION. Sbcv. II^ tO. 

3. A ceirtaio mm haTing dxirea his swine to market, tib. hogs, sowi md 
^|S, receiTed tor tbem ill £60 being paid for eyerjr hog 18«. fcr every 
•ow 16t. for every pig St. ; there were as many hogs as sows, and for 
every sow there were three pigs ; I demand how many there were c^ 
0ikth iort r Jtm. 25 %i, 25 iow$, and 75 pigs. 



4. A aid B la)* iwt e^uil SttM of mtm^f lA tftldei A gifileid a ittto 
equal to }of his stock, and B lost 225doDars | then AVttMey Was Aotitih 
that of B's ; what did each eoe lay oiit? jtnt. |6M. 




• \J^^^^^^^^ "^* income, A saves ^ot iuHf; botBbyspend- 
!!yft/^ i^ ^^ ^*^ ^^ ^> ^ *« ^* of (t years findi h&uelf 
40d<»nm in a^ht; #hat a fhtir income, A^ whai does each spend per 
wnum ? '^ 

Am. 7k<^ «MMM A t2M|Mf ami. A tpmb $i75» * B 906 per am. 



j^ 
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Ml. DISCOUNT. 



DISCOUNT is an allowance made for the payment of any sum of 
money before it becotnes due, and is the difference between that sum, due 
sometime hence, and its present worth. 

The present worth of any sum or debt due some time hence, is such a 
sum as, if put to interest, would in that time and at the rate per cent for 
which the discount is to be made, amount to the sum or debt then due. 

RULE. 
As the amount of 100 dollars for the given time and rate is to 100 dol- 
lars, so is the given sum to its present worth, which subtracted from the 
given sum leaves the discount. 

EXAMPLES. 
1. What is the discount of {321,63 2. What is the present worth of 
doe 4 years hence at 6 per cent ? ^426 payable in ;4 years and 12 

daysi discoonting at the rate of 5 
opKRATioR. per cent f Jhu. $554^519. 

DoUs. 
6 mtereat of 100 dolb. 
4 yeaniP [1 



yaw. 



24 

ioo 

124 amoimt 



Then, as 124 : 100 : t 921^38 

B2lfiS 



124)32169^00(259^79 

321,63 given sum. 
259,379 present worth. 

Ans. 62,251 discount. 

♦ 12. EaUATION OP PAYMENTS. 



EQUATION OF PAYMENTS is the finding of a time to pay at once, 
several debts due at different times, so that neither party shall sustain loss. 

RULE. 

Multiply each payment by the time at which it is due ; then divide the 
sum of the products by the sum of the payments, and the quotient will be 
the equated time. 

K b 



Sut EQUATION OF PAYMENTS. Sacx. HI. It " 

EXAMPLES. 
1. A owea B 136 dollars to be 2. I owe ^66,126, to be paid ^ in < 

paid in lOmontbs ; 96 dollars to be 3 months, J in 6 months, |. in 10 

paid in 7 months ; and 260 to be months, and the remainder in 14 

paid in 4 months ; what is tiie equa- months, at what time ought tbe 

ted time for the payment of the whole to be paid ? 
„^hQle 9 J9nf • 6^ months 

OPERATION. ' 

136x 10=1360 

96x . 7= 672 

260X 4=1040 

492 3072 

492)3072(6 months. 
2952 




492)3600(7 dajt. 
3444 




3. A merchant has owing to him 4. A merchant owes me 900 dol- 

£300, to be paid as fbUows ; £60 lars, to be paid m 96 days, 130 dol- 

at 2 months, £100 at S.months, and lars in 120 days, 600 dollars in 80 

the rest at 8 months ; and it is a- days, 1267 dollars in 27 days ; what 

greed to make one payment of the is the mean time for the payment of 

whole ; I demand when that time the whole ? 
must be ? Ans. 6 months. An$. 63 days, very nearly. 
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GUAGING. 



t03 



i 13. GU AGING. 



GU AGING is taking the dimensions of a cask in inches to find its coEf- 
tents in gallons by the following 

METHOD. 

1. Add two thirds of the difference between the head antd bung diam* 
eters to the head diameter for the mean diameter ; but if the staves be 
but little curving from the head to the bung, add only six tenths of this 
difference. 

2. Square the mean diameter, which multiplied by the length of the cask, 
and the product divided by 294, for wine, or by 359 for ale, the quotient 
will be the answer in gallons. 

EXAMPLES. 
1. How many ^e or beer gallons will a cask hold, whose bung diameter 
IS 31 inches, head diameter 25 inches, and whose leng^ is 36 inches ? 

OFSRJLTION. 

31 Bung diam. 25 head diam. 

95 Head diam. 4 Two thirds difference. 



6 Difference. 29 Mean diam. 

29 




84 1 Square of mean diam. 
96 Length. 



6046 
2523 



359)30276(04 giHs. t|U fU. 



NoTB 1. In taking the 
length of the casks, an al- 
lowance must be made for 
the thickness for both 
heads of one inch, ^inch- 
es» or 2 inches according 
to the size of the cask. 

Note 2. The head di- 
ameter must be taken close 
to the chimes, and for 
small casks, add 3 tenths 
of an inch ; for casks of 40 
or 50 gallons, 4 tenths, 
and fi>r larger casks, 5 or 6 
tenths, and the sum will be 
very nearly the head di* 
aowter within. 



» 14. MECHANICAL POWERS. 



I. OF THE LEVER. 

To fimd what weight may he raised or balanced by any given power^ Say as 
the distance between the body to be raised or balanced, and the fulcrum 
or prop^ is to the distance between the prop and the point where the power 
is applied ; so is the power to the weight which it will balance or raise. 



tni KECHANICAL POWERS. S«dt. III. 14 

EXAMPLE. 
IF a man wftigfaing 1601b. rest on the end of a lever IS feet long, what 
weight will he balance on the other end, supposing the prop l\ feet from .| 
the weight ? 

12 fett the Lever. 

1,5 dUtanee of the weight from the fulcrum. 

10.5 difltaace from the ftikram to the man. TherefbM» 

Feet. Feet, lb. lb. 
As Ifi : 10,5 : : 150 : 1050 Ans. 

2. OP THE WHEEL AND AXLE. 

Am the diameter of the axle is to the diameter of the wheel, so is tht 
power applied to the wheel, to the weight suspended by the axle. 

EXAMPLES. 
1. A miechanic wishes to make a windlass in such a manner, as that lib. 
applied to the wheel should be equal to 12 suspended on the axle ; now 
supposing the axle 4 inches diameter, requiredthediameter of the wheel ? 

M. tfi. lb, in. 
As 1 : 4 : : 12 : 48 Ans, or diameter of (he wheel. 

t. Siq^pose tto diam«^r of the axle 6 indhei^, ^i thst of i&^ t^el 60 
ittchea^ wliat pidw^r at the wheel will balance 101b. at t^^ axle ? Ans lib 

3. OF THE SCREW. 

iPhii p6#er id t6 tile weight to be raised as the distance between 2 
th^ads of the ^CteW id to the circumference of a circle described bj the 
p6vr^t apdlied ii th^ end of the lever. 

NoTd I. To Jind'the circumference of the circte described by the end of 
the te^ety multip]^ die double of the lever by 3,14159, the product will be 
the ctrcdmferetic^. 

Nott! i. It is Ustial to abate ^ of the effect of the macEine for friction. 

EXAMPLES, 
I'here is a dcrew whose threads are an iiich asunder ; the lever by which 
it is turned, is 36 inches long, and the weight to be raised a ton, or 2240ih» 
What power or force must be applied to the end of the lever, sufficient to 
turn the screw that is to raise the weight ? 

TA« /cr€r 36x2=72-V3,14159=^226,194+^fee ctrctm/erwicf. 
circumf. in. lb. lb. 
7%<n, as 226,194 : 1 : : 224%: 9,903 

PROBLEMS. 

1. The diamitt^ c/ i, dHte biing gii^ti to find Ae cirMnfftrence, mtlltiply 
the diameter by 3,14159 ; the product will be the circumference. 

2. To find the area of a circle, the diam^er being given, multiply the 
square of the diameter by ,785398 ; the product is ihe area. 

3. To measure the solidity of any irregular body^ whose dimemiom ddMid 
be taken, put the body into some regular vedsel and fid it with waleifi then 
taking out the body, measure the fall of water in the Vessel ; if the vessel 
be square, multiply the side by itself, and the product by the fall of water, 
which gives the solid cont«nta of the irregular body. 



misci:llaneous questions. 



1. THE Northern Lights were first observed in London 1660 ; &ow mv^ 
ny years since ? 

2. What number mnltiplied by 43 produces 88160 ? Ant. 2060. 

3. If a cannon may be disc|)ai'y£id twjpe with fi)b« of iHlwder« how ipw^ 
times will 7C, Sqrt. l7U>s, disicharge the same pi^ce ? Ann* idS iip^t 

4. Rednqe 14 guineas and £76 13f. 6|(2. to Federal Money. 

4m. $»17,69^ 
6. What is the interest of ^79,47 pqq year and Are niMtbs ? 

4n9, 46,764. 

6. A pwQd B ^SlTyl?* for which he gare his Dote p^ intpve jt» hewq( 
date Jul;|^ 12th, l7d7, On ^e h^icjc of the QOjte 91^ these seTftr*) eivbmB* 
ments, viz. 

Oct. 17th, |797» Bi^upived i^ wb $^lMf 
March 20th, 1708, Beqeived 17C^(, h^ ^t j|.4>S9 ptT cwt. 
Jan. 1st. 1800, Received in caoh, jf84* 

What was there dup from A to B of principal am^ jatpfl^t, S^pt^ }9tl), 
801 ? 4«i. 1444,303. 

7. What coiit 13J y^s of flannpl at 1*. 8*1. p«r yard ? 4w. J&l 5^. Q|* 

8. What must I give for SCwt. 2qrs^ Wb^ pf cbee9P ^ t ctsi, p^r lb, t 

9. What will 3$ yard$ of hro?idcloth cost at 23^, 6^. per yard ? 

10. What will be the cost of a^loin of veal, weighing 16 jZ&. at 2Jc?. per lb. ! 

j?n*. 3«. 5|rf. 

1 1 . What will ^l\lh. of tallow cost at 9^ J. per lb, ? AnA, JpS 7^. 3rf. 

12. What will 196 yards of tape cost Kt 3 fsirthings per yard ? 

Ans, 123.3d 
-,]3. What will 56 bushels of oats cost at 29. ^d» per bushel ? 
'"^^* Am. ^^ 8;?. MU 

14. At £3 la. 6c2. per cwt. for sugar, what is that per lb. ? Ant. Id. 

15. How much in length of a board that is 10 inches wide wi)l it reqpire 
to make a square foot ? Ans. 14^fe^U 

16. How many square feet in aboard 1 foot 3 inches wide, apd (4 fiset 9 
inches long ? Ans. 18/. 6' 3" 

17. How much wood in a load 9 feet long, 31 wide, and 2 fe^t 9 inches 
high ? Ans. 86/. 7' 6" 

18. At } 1,33 per yard for cloth, what must I give for 72 yards ? 

Ans. $96,76. 
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tO« MISCELLANEOUS QUESTIONS. 

19. If 2 J cwt. of cotton wool cost £11 lis. 6d. what is that per lb ? 

Ans. Hid. 

20. If 1832^ gallons of wine cost £44 6s, what is that per gallon ? Ans. 5}tf 

21. What will SS^lb. of beef cost at Sets. 6m. per lb. ? Ans. J2,942. 

22. What will 50 bashels of potatoes cost at 21 cents per bushel ? 

Ans. ^10,50. 

23. At J 10,76 per cwt. for sugar, what is that per lb. ? Ans. J0,096. 

24. What will be a mac's wages for 6 months, at 43 cents per day, 
working 6| dnys per week ? Ans. ^61,49. 

25. What must I give for pasturing my horse 19 weeks, at 33 cents per 
week ? -^ns. $6,27. 

26. How many revolutions does the moon perform in 144 years, 2 days 
10 hours. One revolution being in 27 days, 7h. 43m. Ans. 1925. 

27. What will 7 pieces of cloth containing 27 yards each, come to at 
IBs. 4id. per yard ? Ans. £145 os. lOici. 

28. A man spends 23 dolls. 69 cents, 5 mills, in a year, what is that per 
day ? Ans. |0,064. 

29. Suppose the Legislature of this State should grant a tax of 7 cents 3 
mills on a dollar, what will a man's tax be, who is 142 dollars 40 cents on 
the list ? Ans. J 10,395. 

30. A Bankrupt, whose effects are 3948 dollars, can pay his creditors 
but 28 cts. 5 mills on the dollar. What does he owe ? Ans. $13852,631. 

31. Suppose a cistern having a pipe that conveys 4 gallons, 2qts. into it 
in an hour, has another that lets out 2 gallons, Iqt Ipt. in an liour> if the 
cistern containi 84 gaOons, in what time will it be filled ? 

Ans. Sdh, 31m. 45^s. 

32. If 80 doBars worth of provisions will serve 20 inen 25 days, what 
number of men will the same provisions serve 10 days ? Ans. 50 men. 

33. If 6 men spend 16 dollars 7 cents in 40 days, how long will 135 men 
be spending 100 dollars ? Ans. 11 days, Ih. 30m. 18s. 

34. A bridge built across a river in 6 months^ by 45 men, was washed 
away by the current ; required the numiber of workmen sufficient to build 
another of twice as much worth in 4 months ? Ans. 135 men. 

35. Four men, A, B, C, & D, found a purse of money containing 12 dol- 
« Iftrs, the^ agree that A shall have one third, B one fourth^ C one sixth and 

D one eighdi of it, what must each man have according to this agreement? 

Ans. A's share $4,571^. B's share, $3,428^. 
^ C's share '$2,2854. D's share, $1,7 14f. 

36. A certam usurer lent £90 for 12 months, and received principal and 
interest £95 89. I demand at what rate per cent he received interest. 

Ans. 6 per cent. 

37. If a gentleman have an estate of £1000 per annum, how much rxaf 
he spend per day to lay up three score guineas at the year's end ? 

Ans. £2 10s. 2d. H^. 

38. What is the length of a road, which being 33 feet wide contains an 
acre ? Ans. 80 rods in length. 

39. Required a number from which if 7 be subtracted, and the remain- 
der be divided by 8, and the quotient be multiplied by 5, and 4 added to 
the product, the square root of the sum extracted, and three fourths of that 
root cubed, the cube divided by 9, the last quotient may be 24 ? Ans. 105. 

40. If a quarter of wheat affords 60 ten penny loaves, how many ei^hl 
^>«nny loaVes may be obtained from it ? Ans. 75 eight penny loaves 
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»IISCELLANEOUS-qUESTlO>V ^ «07 

41. If the carnage of 7 cwt. 2qr. for 105 miles be £1 bs. how far may 5 
civt. Iqr. be carried for the same money ? Am, 150 miltu 

42. if 50 men consume 15 bushels of grain in 40 days, bow much will 
30 men consume in sixty days ? Ans, 13^ bushels. 

43. On the same supposition, how long will 50 bushels maintain 64 men ? 

Aris, 104 days J 4 hours. 

44. A gentleman having 50s. to pay among his laborers for a day's work, 
would give to every boy 6d. to every woman 8d. and to every man 16d. 
the number of boys, women and men was the same ; I demand the number 
of each ? Ans. 20. 

45. A gentleman had £7 lis. 6d. to pay among his laborers ; to every 
boy he gave 6d. to every woman 8d. and to every man 16d. and there were 
for every boy three women, and for every woman 9 men ; I demand the 
number of each ? Ans. 15 boys, 45 women, and 90 men. 

46. Three Gardenets, A, B, and C, having bought a piece of ground, 
find the profits of it amount to 120£ per annum. Now the sum of money 
which they laid down was in such proportion, that as often as A paid b£ d 
paid 7jC and as often as B paid 4£ C paid 6£. I demand how much each man 
must have per annum of the gain ? Ans. A £26 ISs. Ad. B£37 Qs. Sd. C £56. /" 

47. A young man received 210£ which was Z-Sds.ofhis eldest brother's 
portion : now three times the eldest brother^s portion was half the father's 
estate ; I demand how much the estate was ? Ans. £1890. 

48. Two men depart both from one place, the one goes North, and the 
other South ; the one goes 7 miles a day, the other 1 1 miles a day ; how far ' 
are they distant the 12tL day after their departure ? Ans. 216 miles. 

49. Two men depart both from oDe4|>lace, and both g^ the same road 
the one travels 12 miles every day, the other 17 miles every day ; how far 
are they distant the 10th day after their departure ? Ans. 50 miles. 

50. The river Pois 1000 feet broad, and 10 feet deep, and it runs at the 
rate of 4 miles an hour. In what time will it discharge a cubic mile of wa- 
ter (reckoning 5000 feet to the mile) into the sea ? Ans. 26 days, 1 hour. 

51. If the country which supplies the river Po with water, be 380 miles 
long and 120 broad, and the whole land upon the surface of the earth be 
62,700,000 square miles, and if the quantity of water discharged by the riv- 
ei-s into the sea be every where proportional to the extent of land by which 
the rivers are supplied ; how many times greater thap the Po will the whole 
amount of the rivers be ? Ans. 1315 times. 

52. Upon the same supposition, what quantity of water altogether will be 
discharged by all the rivers into the sea in a year ? Ans. 19272 cubic miles. 

53. If the proportion of the sea on the surface of the earth to that of ]and 
be as 10^ to 5, and the mean depth of the sea be a quarter of a mile ; how 
many years would it take if the ocean were empty to fill it by the nyers 
running at the present rate ? Ans. 1708 years, 17 days, and 12 hours. 

54. If a cubic foot of water weigh 1000 oz. avoirdupois, and the weight 
of mercury be 13^ times greater than of water, and the height of the mer- 
cury in the barometer (the weight of which is equal to the weight of a col- 
umn of air on the same base, extending to the top of the atmosphere) be 30 
inches ; what will be the weight of the air upon a square foot ? a square 
mile ? and what will be the whole weight of the atmosphere, supposing the 
size of the earth as in questions 51 and 53? 

Ans. 2109,315 pounds weight on a square foot 
52734375000 - - - square miles, 
10249980468750000000 • - - tif the whole atmosphere 



MISCELLANEOUS QUESTIONS. 

66. A began trade June 1, with 40 dollars, and took iii B aa a partner 
Sept 8, follovling, witk 120 dollars ; on Dec. 24, A put in 190 dollars more, 
and continued the whole in trade dll May 5, following, when their whole 
gain was found to be 82 dollars ; what is each partner's share ? 

Ms. A'$ share $47,066+F» share $34,934+ 

66. If I give 80 bushels of potatoes at 21 cents per bushel, and 240/6. of 
flaXy at 16 cents per lb. for 64 bushels of salt, what is Uie salt per bushel ? 

Ans. $0,825. 

67 What is the present worth of 482 dollars, payable 4 years hence, dis 
couDtiiw at the rate of 6 per cent ? Ans. $388,709. 

58. f have owing to me as follows: viz. $18,73 in 8 months : $46,00 in 
6 months ; and 104,84 in 3 months ; what is the mean time for the payment 
of the whole ? Am. 4 moniks 2 days. 

69. If I seU 600 deals at Ibd. a piece, and lose £9 per cent, what do I 
loae in the whole quantity ? jShi. £2 16f. U. 

60. If I buy 1000 Ells Flemish of linen for £90, what may I sell it per 
131 in London, to gain £10 in the whole ? Ans. 3«. Ad. 

61. How many wine gallons in a cask, whose bung diameter measures 
t7 inchea, head dtaoieter 21 inches, and length 30 inches ? 

Am. 63 ^aU. 3qt$, 

62. A military officer drew up his soldiers in rank and file, haying the 
number in rank and file equal ; on being reinforced with three times lus 
first number of men, he placed them all in the same form, and then the 
number in rank and file was just double what it was at first ; he was again 
reinforced with three times his first number of men, and after placing the 
whole in the same form as at first, nis number in rank and file was 40 men 
each ; How many men had he at first ? Ansi 100. 

63. Two ships A and B sailed from a certain port at the same time ; A 
sailed north 8 miles an hour, and B east 6 miles an hour ; What was their 
distance at the end of one hour ? Ans. 10 milei. 

64. A hare starts 12 rods before a hound ; but is not perceited by him 
until she has been up 46 seconds ; she scuds away at the rate of ten miles 
an hour, and the dog on view, makes after at the rate of 16 miles an hour. 
How long will the hound be in overtaking the hare, and what distance will 
he run ? Ms. 97| eeeondsy he will run 2288 /ee^ 

66. A fellow said that when he counted his nuts two by two, three by 
three, four by four, five by five, and six by six, there was still an odd one , 
but ithen he counted them seven by seven they came out even ; How ma- 
tiy had he ? Ans. 721. 

66* There is an island 50 miles in circumference, and three men start 
together to travel the same way about it ; A goes 7 miles per day, B 8, and 
C 9 ; when will they all come together again, and how faur will thejr trav- 
el ? Ans. 60 days. A 350 miles. B 400, and C 450. 

67. If a weight of 14401b. be placed 1 foot from the prop, at what dis- 
tance from the prop must a power of 1601b. be applied to balance it ? 

Ans. 2 feet. 

68. Sound, uninterrupted, moves about 1 142 feet in a second ; jsuppos- 
ing in. a thunder storm, the space between the lightning and thunder be m. 
seconds ; at what distance was the explosion ? 

Ann, 1 n»7e, 94 roci^, TlJeH 



MISCELLANEOUS QUESTtONS. tOS 

68. A cannon hA ^ the first discharge^ flies about a mile in eigfu secondr, 
at tUs rate, iiow long would a ball be in passing from the Earth to tiie 8an| 
it being, as astronomers well know, 95173000 miles distant ? 

4ns, 24 yearty 46 days, 7 hours, 33m. 20s, 

70. A general disposing his army into a square battalion, found he had 
f 31 orer and above ; but increasing each side with one soldier, be wapte^ 
44 to fill up the square ; Of how many men did his army consist ? 

Ans. 19000- 

71. A and 6 cleared by an adventure at sea 45 guineas, which was £35 
p€r cent upon ihe mcney advanced, and with which they agreed to purctiase 
a genteel horse and carriage, whereof they were to have the use in pro* 
portion to the sums adventured, which was found to be 11 to A, as often as 
9 to B ; «rbat money 4id each adventure ? 

JIm. a £104 4s. 2fff. B £75 IBs. 9^. 

72. Tttbea may be made of gold weighing not ^ore than at the rate of 
Y^ of a grain per fbot ; what would be the weight of such a tube, which 
would extend across tke Atlantic from Boston to London, estimatin|f the 
distance at 8000 milest 

4m. tog. 6pmi. 3^1/^ 



fLiPASINff AM) DIF^RTWQ QUJUSTJOJ^S. 



1. There was a well 30 feet deep ; a frog at the bottom could jump up 
3 feet every day, but he would fall back two feet eveiy night. How many 
days did it take the frog to jump out ? 

2. Two men were driving sheep to market, says one to the other, give me 
one of yours and I shall have as many as you ; the other says, give me one 
of yours and I shall have as oaany again as you. How many had each ? 

3. As I was going to St Ives, 
I met seven wives, 
Eveiy wife had seven sacks. 
Every sack had seven cats. 
Every cat had seven kits. 
Kits, cats, sacks and wives, 
How many were going to St. Ives t ' 

4* The account of a certain school is as follows, viz. 1-16 of the boys 
learn geometry, 3-8 learn grammar, 3-10 learn arithmetic, 3-20 to write, 
and 9 learn to read : I demand the number of each ? 

5. A man driving his geese to market, was met by another, nHio said. 
Good morrow master, with your hundred geese ; says he, I have not an 
hundred, but if I had half as many as I now have, and two geese and a 
half beside the number I now have already, F should have an hundred. ^ 
How many had he ? 

C c 



if MISCELLANEOUS QUESTlOin. 

6. Three tnrellers met at a Cararansary, or inn in Persia ; and two of 
them brought their provision along with them, according to the custom of 
the country ; but the third not having provided any, proposed to the others 
that they should eat together, and he ivoiiid pay the value of his proportion. 
This being agreed to, A produces 5 loaves, and B 3 loaves, which the 
travellers eat together, and C paid 8 pieces o:* money as the value of his 
share, with which the others were satisfied, but quarrelled about the di^ 
tiding of it Upon this, the affair was referred to the judge, who decided 
the dispute by an impartial sentence. Required his decision ? 

7. Suppose the 9 digits to be placed in a quadrangular form; I demaqd 
in what order they must stand, that any three figures in a right line niay 
make just 15? 

8. A countryman having a Fox, a Goose, and a peck of com, in his 
joomey, canie to a river, where it so happened that he could carry but one 
over at a time. Now as^o two were to be left together that might de- 
stroy each other ; so he was at his wits end how to dispose of them ; for 
says he, tho' the com can't eat the goose, nor the goose eat the fox ; yet 
the fox can eat the goose, and the goose eat the com. The question is» 
how he must carry them over that they may not devour each other ? 

9. Three jealous husbands with their wives, being ready to pass by 
night over a river, do find at the water side a boat which can carry but two 
persons at once, and for want of a waterman they are necessitated to row 
themselves over the river at several times : The question is, how those 
six perscfis shall pass by 2 and 2, so that none of the three wives may be 
Ibiind in the company of one or two men, unless her hasband be present ? 

10. Two merry companions are to have equal shares of 8 gallons of 
wine, which are in a vessel containing exactly 8 gallons; now to divide it 
equally between them, they have only two other empty vessels, of which 
one contains 6 gallons, and the other 3 : The question is, how they shall 
divide the said wme between them by the hfelp of these three vessels^ so 
that they may have four gallons apiece 2 . 
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i 1. OF NOTES. 

* 

Wo. /. 

Overdean^ Se/^. 17, 1802.— -For valae receired I promise to pay to Oli- 
ver BowUifuly or order, sixty three dollars fifty four cents, on demand, with 
Aterest alter three months. Wiluam Trvstt. 

Attest, Timothy Tatinumy. 

jvo. n. 

Bilfori^ Sept 17, 1(M)2« — ^For Talae receired, I promise to pay to O. R 
•r beare r dollars cents, three months after date. 

^ PsTsa Pbitcil. 

Ab.Xtt 

By two PemmM. 
Aria»f Sept. 17, 1802.— For Talae received) we jointly and sererally 
promise to pay to C. D. or order , dollars , ■■ cents, on demanif 

with interest 

Attest, Qmttanee AdUy. Alden Faithful. 

Jambs Fairfacb. 

OBSERFAnOJVS. 

1. No note is negotiable unless the words, or order^ otherwise or btaror, 
be inserted in it 

2. If the note be written to pay him '^ or order" (No. 1.) then Oliter 
Bounttfid may endorse this note, that is, write his name on the backside 
and sell it to A, B, C, or whom he pleases. Then A, who buys the note, 
calls on William. Trusty for payment, and if he neglects, or is miab!e to 
pay, A may recover it of the endorser. « 

3. If a note be written to pay him '' or bearer^** (No. 2.) then anjr per 
sen who holds the note may sue and recover the same of Peter PenciL 

4^ The rate of interest established by law, being eix per cent per annuKS 
it becomes unnecessary in writing notes to mention the rate of mterest ; it 
is sufficient to write them for the payment of such a sum, with interest, fin 
it will bo understood legal interest, which is six per cent. 

6. AH notes are either payable on demand or at the expiration of a cer^ 
tain term of time agreed upon by the parties ind Hentioned in the note, as 
Aree months, a year, &c« » 

6. If a bond or .Qote meotioor no tim*#f pfigfmeBtt/it is always om ^ 
maud, iriiether the i^rdi. on demmid^ be mgrnemmt^ «r jmI. 



If FORMS OF BONDS. 

7. All notes payable at a certain time are on interest as soon as they be- 
come due, though in such notes there be no mention made of interests 

This rule is founded on the principle that every man ought to receire 
bis money when due, and that the non payment of it at that time is an inju- 
tj to him. The law, therefore, to do him justice, allows him interest from 
the time the money becomes due, as a compensation for the injury. 

8. (Jpw -tt^ ^lame principle a note payable on demand, withoyt ttpir men • 
lion made of interest, is on interest after -a demand of payment, for upon 
demand such notes immediately become due. 

9. If a note be given for a specific article, as rye, payable in one, two, 
or three months, or in any certain Mu^e^ and the signer of such note sofiers 
the time to elapse xWithout delivering such article, the holder of the note 
win not be obliged to take the article afterwards, but may demand and re- 
cover the value of it in money* 

} 2. OF BONDS. 

KN9W dl men by these presents, that I, C. D. df &c. Sn Ih^ conirty of 4ec 
ttn held and firmly bound to £. F. of &c. in two 'hundred dollars, to be paid 
to the said E» F. or his certain attorney, his executors, administratora or 
assigivs, to which payment, well and truly to be ms^de, I bind .|nyse]( pxy 
hdrs, executors stnd i^ministratprs, 'fimily by thes/e presents; ISealed vdth 
my seal. Bated the ^levenfli day of ^in the year ofour Lord one thou- 
sand eight hundred and two. i • 

The Condition of this obligation is such, that if the above bound .C* D# 
his heirs, executors, or admmistrators, do and shall well and truly pay, or 
ca^e to be paid unto the above named £. F. j^is egt^fi^utors, adininistrators 
or assigns, the fifH sum of twp hundred dojlars, iViihlt'^l interest for the 

same, on or before (he eleventh day oT next ensuing the date hereof : 

Then this oblation tp be void, or otherwise to rems^n iu futl .fop:e s^d 
virtue. * 

Signed^ 4rc. 

A Condition of a Counter Bondy or Bond of Indemnity, where 

one man becomes bound for another. 

THE condition of this obligation is such, that whereas die •above-named 
A. B» at the specid instance and request, and for the only proper del^ of 
Uie Above bound 0. D. together i^th the said C D. is, and by «ne bond or 
oUigatioB bearing equal date with the obligation above written, h^ and 

firmly bound into E. F. of &c. in the f>efial sum of r— dolkre^ 

coBJitioBed for the payment of 'the sum of, k,c. with iegat -interest for *die 

same, ^» th e d ay o^^ next ensuing the date of tlie said -in part re<^- 

ted obiiga^OB, as in and by the said in part recited -bond, wKh the ^condition 
thereunder written may more fuHy appear If therefore the said €. D, las 
l^rs, executors, or administrators, do and shall well and truly pay,^r-oafise 
to be paid unto the said £. F. bis executors, administrators, or assigns, fhe 
«ttd sum of, &c. wkh 4egflil inteFest of the same, jph the^aid— — day of, lie. 
next ensuing Ihe date oAhe «aid 4n paK recited dbtigation, aeoordiiig^o 1^ 
true intent and meaning, and in full discharge acd«€&sfection^ef ^Uleffii in 
T*rt reeited^%oad or ebligatfon r Then, &g« O^rwise, &c. 



FORMS OF RECEIPTS. tfS 

Note. The principal difference betireen a note and a bond, if that the 
latter id an instrument of more solemnity, being given under seal. Alao^ a 
note may be controuled by a special agreement, different from the iIOCIb; 
whereas in case of a bond, no special agreement can in the least controul 
irhat appears to have been the intention of the parties as expressed by the 
#o«il»Bi the eoDditkm of the bond. 

i 3. OP RECEIPTS. 
Na.1. 

gitgrteve$, Sji. 19, 1802. Received fro» Kf^ Dkramct Adkf, ^m 
iolbrs iflu JUL of all^ SBCounts. 

No. IL 

Sitgrievety Set4. 19, 1802. Received of Mr Ofvand Canstanie^ five 
dollars in fidl <» all aceoonts. 

DvaAVCB Adlbv* 

lib. WL 

lUnSptfir mt endorsement m a Note. 

Xigti0im^ Sept. }9; 1802. Received of JVTr. Simpson Eittily, (by the 
kaud of Thuir Trusty) sixteen dollars tiventy five centB> which^ is en&rsed 
f ff his note of June 3, 1802. 

Pbtsr Cbbbrfvl. 

N6.IV^ - 

A JReceq^tfor money received on accotmi. 

StgfimH %^ 1^> iS^ SecMved efi Mr. Orand Landike, fifty dol^ 

Elmo Slagslkt. 

Nfh V. 

Miceipt/or inkrest due on a Bond. 

Received this day of ^f Mr. A. B. the sum of five voundi m 

fall of one year's interest of £100 due to me on the Aj 4 1 " i Mt 

Oft bond firom the said A. B. I say received. By me C. D. 

♦•'• 

OBSERFATTONS. 

m 

1. There is a distinction between receipts^ven in fiill of attaeeowiM^ 
Mid others in full of all demands. The former cut off accounts ant's, | the 
latter cut off not only all account*, but all obligations and right of ac^., 

2L- When anj; twxv persons make a settlement and pass receipts (JTo. W 
and IL) each, receipt nwist sf ecify a particidar ex sn received^ less or more^^ 
It is not necessary that the sum specified in the receipt, be the exact sum ■ 
received. 



tM FOKMS OF ORDERS. 

♦ 4. OP ORDERS. 
No. I. 

Mr. Stephen DurgesB, 

Sir, 

For ralae receired, pay to A. B. Ten Dollars, and place the eame to 
my acconJt. Samuel SxiififER. 

ArchdaUy Sept. ^, IZpZ. 

No. II. 

Sir, Bo9ton,S^. 9, 1802. 

For ralae received, pay G. R. eighty six cents, and this with his receipt 
shall be your discharge from me. 

Nicholas Rsubus. 
To Mr. Janui Robottom. 

f 5. OF DEEDS. 
19o. I. 

A Warrantee Deed. 

Know all men by these presents, That I, Peter Careifbl, of Leoniii- 
ster, in the County of Worcester, and Commonwealth of Massachusetts, 
gentleman, for and in consideration of one hundred and fifty dollars, and 
A)rty five cents, paid to me by Samuel Pendleton of Ashby, in the County 
of Middlesex, and Commonwealth of Massachusetts, yeoman, the receipt 
whereof I do hereby acknowledge, do hereby give, grant, sell and convey 
to the said Samuel Pendleton, his heirs and assigns, a certain tract and par- 
cel of land, bounded as followjs, viz. 

[Here insert the bounds^ together with all the privileges and appurtenances 
thereunto belonging.] 

To have and to hold the same unto the said Samuel Pendleton, his heirs 
and assigns to his and their use and behoof forever. And I do covenant 
with the said Samuel Pendleton, his heirs and assigns, that I am lawfully 
seized in see of the premises, that they are free of all incumbrances, an/, 
that I will warrant and will defend the same to the said Samuel Pendleton^ 
his heirs and assigns forever, against the lawful claims and demands of all 
persons. 

In witness whi^reof, I hereunto set my hand and seal this day o^— * 
m the year of ourl:wrd-«ne thousand eight hundred and two. 

Signed^ sealed and delivered > Peter CijisFVLy O 

in presence of ) 

L. R. F. G. 

No. U. 

Quitclaim Deed. 

Know all men by these presents. That I, A. B. of, &c. in consideia- 

tion of the sum of to be paid by C. D. of &c. the receipt whereof I do 

hereby ackno\vIedge, have remissed, released, and forever quitclaimed, and 
do by these presents remit, release, and forever quitclaim unto the said 
C. D. his heirs and assigns forever {Here insert the premises.) To have 
and to hold the same, together with all the privileges and appurtenances 
ti3reunto belonging, to him the said C. D* his heirs and assigns tarerw. 
•-h6i witness f ^. 



/ 



/ 



FORMS OF DEEDS. tU 

No. IlL A Mortgage Deed. 

s, Tl 



Know all men by these presents. That I Simpson Eadey* 

in the County o f i n the State of Blacksmith, in consideration 

o f - «Donai*8 Tents, paid by Elvin Fairface o f i n the 

county of * in the Sta^e of — Shoemaker, the receipt whereof I do 

hereby ackno%vledge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface. his heirs and assigns, a certain tract and parcel of land, 4 
bounded as follows, viz. (//ere insert the bounds , together with all the ' 
privileges and appnrtenanree thereunto belonging,) To have and to hold 
the afore granted premise}* to the said Elvin Fairface, his heirs and assigns, 
to his and their use and behoof forever. And 1 do covenant with the said. 
Elvin Fairface, his heirs and assigns, That I am lawfully seized in fee of 
the afore granted premises. I'hat they are free of all incumbrances ; 
That I ha\'e good right to sell and convey the same to the said Elvin Fair- 
face. And that I will warrant and defend the same premises to the said 
Elvin, his heirs and assigns forever, against the lawful claims and demands 
of all persons. Provided nevertheless^ That if I the said Simpson Easley, 
my heirs. Executors, or administrators shall well and truly pay to the 
said Elvin Fairface, his heirs, executors, administrators or assigns, the 

full and just sum of dollars cents on or before th e day 

o f which will be in the year of our Lord eighteen hundred an d 

with lawful interest ibr the same until paid, then this deed, as also a cer- 
tain bond [or note^ as the case may be] bearing even date with these pre- 
sents given by me to the said Fairface, conditioned to pay the same sum 
and interest at the time aforesaid, shall be void, otherwise to remain in full 
force and virtue. In witness whereof, i the said Simpson and Abigail my 
wife, in testimony that she relinquishes all her right to dower or alimony 
in and to the above described premises, hereunto set our hands and seals 

this day of-—— in the year of our Lord one thousand eight hundred 

and five. 

Signed^ sealed and delivered ) Simpson Easlet. O 

in presence of i Abigail Easlet* O 

Ln. v.x. 

} 6. OP AN INDENTimE. 
A common Indenture tp bmd an Jfjmrtntice. 




oy these presents notn put ana oma oui nis son jl^.^ 

doth hereby put, place and bind oii| himself, as an a^ 

learn the art, trade, or mystery o(Jr — :^'Vheyn\it>^. D, after the manner 

of an apprentice, to dwell with vti4 serve the said R. P. * - ^ « from the day 

of the date hereof, until the ^ay of which will be in the year of 

our Lord one thousand eight hundred and at which time the said ap- 
prentice, if he should be living, will be twenty one years of age : During 
which time or term the said apprentice his said master well and feithfully 
shall serve ; his secrets keep, and his lawful commands every where, and 
at all times readily obey. He shall do no damage to his said master, nor 
wilfully suffer any to be done by others ; and if any to his knowledge be 
intended, he shall give his master seasonable notice thereof. He shall not 
waste the goods of his said master nor lend them unlawfully to any; at 
cards, dice, or any unlawful game he shall not play ; foniication he thai 
not commit, nor matrimony contract during the said term; taverns, ale 
bevies, or placea of gaming be thall not haunt or frequent ' From tbe eee- 



fie FORM OF A WILL. 

Tice of hiB 8«id master he shall not absent himself; but in all things, and at 
all times he shall carry and behave himself as a good and fiithful apprentice 
ought, during the whole time or term aforesaid. 

And the said R. P. on his part doth hereby promise, covenant and agree 
to teach and instruct the said apprentice, or cause him to be taught and in- 

sb^cted in the art, trade or calling of a by the best way or means 

he can, and also teach and instruct the said apprentice, or cause him to be 
iaught and instructed to read and write, and cypher as far as the rule of 
Three, if the said apprentice be capable to learn, and shall well and faith- 
ftilly find and provide for the said apprentice, good and sufficient meal^ 
Irink, cloathing, lodging a^ ^1 other necessaries ut and convenient for such 
an apprentice, during the term aforesaid, and at the expiration thereof, 
shall five unto the said apprentice, two suits of wearing apparel, one suit- 
able mr the Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto mterchangeably 

•et their hands and seals, this said day o f ' " in the year of ourr 

Lord one thousand eight hundred an d ^Seal' 

Signed^ sealed mnd detivired > C^^^ 

tfi presence of \ \^^, 

i 7. OF A WILL. 

The farm of a Will iviih a Devise, of a Real Estate^ Jjease^ 

holdy SCc. 

Ih iih$ narM of God, Amen, I, A. B. of, &c. being weak in body, but of 
sound and perfect mind, and memory, {or. you may say thus, considering the 
uncertainty of Uiis tnortal life, and bein^ of sound, &c.) blessed be Almighty 
Qod fbt the same, do make and publish this as my last Will and Testament in 
a manner and form following (that is to say) First, I give and bequeath un* 
to toy beloved wife, J. B. the sum of > — I do afso give and bequeath un- 
to my eldest son G. B. the sum of 1 do also give and bequeath un- 
to my two younger sons J. B. and F. B. the sum o? apiece. 1 also 

give and bequeath to my daughter in law, S. H. H. single woman, the sum 

of which said several legacies or sums of money, I will and order 

shall be paid to the said respective legatees within six months afler my de- 
cease. I further give and devise to my shid eldest son G. B. his heirs and 
assigns, All that my nsessuage or ieuement, situate, lying and being in &c. 
to|^ether with all my other freehold estate whatsoever, to hold to him the 
said 6. B. his heirs and assigns forever. And I hereby give and bequeath 
to my said younger sons J. B. and F. B. all my leasehold estate of and in all 
those messuages or tenements, with the appurtenances,, situate kc. equally 
to be divided between them. And lastly, as to all the rest, resiidae md re- 
mainder of my personal estate, goods and chattels, of what kind and nature 
<iJ^Tei:^i give and bequeath the same to my said beloved wife^ J« B« whom 
^l^reby appoint sole executrix of tliis my last Will and TeslSament ; and 
l^reby revoking all former Wills by me made. 

In nitness whereof, I hereunto set my hand andsetdf Ifctj ' ■■ « '(toy of 
"'"^ in the year of our Lord--^—^ 

Signed, sealed, published and declared by the above named A. B* (SM) 

A. B. to be his last Will and Testament in the presence of us, 
who have hereunto subscribed our names as witnesses, in the 
ptesenee of the testator, R. S. 

^ W. T. 
T. W. 



APPENDIX. 



VULGAR FRACTIONS. 



V. 



ULGAR FRACTIONS are parts of an unit, or inte- 
ger ; and are represented by two numbers, placed one above 
the other, with a line drawn between them. 

The number above the lice is called the numtraiory and that below tke 
iioe the denominator. 

The denominator shews how many parts nn integer is divided int^^. 
and the numerator shews how many of those parts arc meant by the frac- 
tion 

Fractions are either proper, improper, compound, or mixed, 

A proper fraction is when the numerator is lesa than the denomina- 
tor; asi,f ^f, &G. / 

An improper fraction is when the numerator is greater than the de- 
.nominator ; as |, |, f »-, &c. 

A compound fraction is the fraction of a fraction, coupled by the word 
of; as } of f, &c. 

A mixed number or fraction is composed of a whole number and a 
fraction ; as 7 f , 28'f , &c. 

Reduction of Vulgar Fractions 

L To reduce a, given fraction to its lowest temn 

RULE. 

Divide both the numerator and the denominator by some one nu4hl|^ 
diat will divide them both without a remainder* divide the quotient || 
in the same manner, and so on till no number greater than 1 will divide 
them both, and the last quotients express the fraction in itsiowest termi 

1. Reduce llf to its lowest terms. ' 

4) 3) 
Thw, 8 }H=;jf=s;y=f the Answer. 

2. Reduce ^^ to its lowest terms* An$* |* 

3. Reduce /^ to its lowest terms. Am. |» 

4. Reduce §M to its lowest termt. Au, M 

Oft I 



i 






f M . VULGAR FRACTION! AfPBv»|x 

Or ;— And a common metuure^ thas, 
Difide the denoauDator bj the numerator, and that dif isor by the re* 
nainder, continuing so to do till nothing remains ; the last divisor is 
the common measure ; then divide both terms of the fraction by the coni- 
noD measare, * and the quotients will express the fraction required. 

] Reduce |}|f to its lowest terms. 
1080)1224(1 
1080 

144)1080(7 
1008 

Common Measure. 72)144(f 

144 
Then 72)||||(|4 the Antwer. 

2* Reduce ^\\ to its lowest terms. Jbu. ^^. 

U. To reduce a mixed number to an xmiproptr fraction. 

RULE. 

Multiply the whole number by the denominator of the fractitm, and 
to the product add the numerator for a new numerator, and place it orer 
the denominator. 

]. Reduce 127^^ to an improper fraction. 

127 * 

l- Here we muhiply the whole num 

her, 127 by 17 the denominator of the 

ogo fraction, adding in the numerator 4 

I2.J the sum 2163 is the numerator to the 

Numerator. 4 ["^""M^lf^I'hrM' *' *'*"Ti' 

* • tor, so that *|4* is the improper frac 

»H» Am. ^^^' ^^"^^ '^ ^^'^ T*T- 

S Reduce. 653 y'^ to an improper fraction. Anu 'V/** 

///. To reduce an improper fraction to its proper temUf or mixed 

number. 
RULE. 
Divide the numerator by the denominator, the quotient will be the 
whole number, and the remainder, if any, will be the numerator to the 
given denominator. 

EXAMPLES. 

1. Reduce y to a mi^ed number. 

6)\b{ilAnu 
f. Reduce aj* to its proper terms. Ans. 27|. 

S. Reduce >^3 to a mixed number. Ans. 127|^. 

4. Reduce '^V* ^^ ^ mixed number. Ans. 653|^. 

If the OQinmon raeastire happenjt to be 1, the fraction is alr«idy in its lowest 



« 



jFfiirof^ VULGAR FRACTIONS. «tt 

iF. ToJMi At Uazt comnwn ftwUipU of two of m^'t mwm h$ n . 

RULE 

r Divide by any number that will divide two, or more^ of the given 
namben withoat a remainder, and set the quotients, together with the 
undivided numbers, in a line underneath. 

Divide these quotients and undivided numbers as before, and so on, 
till there are no two numbers that can he divided ; then the continied 
product of the divisors and the last quotients together will be the kast 
common multiple required. 

EXAMPLES. 

]. What is the least common multiple of 9, 8, 16 and 16 1 

8 ) 9 8 15 16 

3 ) 9 1 16 2 

3 16 2 
Then 8x3x3x6x 2sb:720 Afu. 

t. What is the least number that 3, 6, 8, and 10 will measure ? 

Am. 120. 

3. What is the least number that can be divided by the nine digits 
without a remaindei ? Atu* 2520. 

F. To reduce a compound fractio% to a tingle one, 

RULE. 

Multiply all the numerators together for a new numerator, and all the 
denominators for a new denominator, then reduce the new fraction to ita 
lowest term by Case 1. 

EXAMPLES. 

1. Reduce f of f of ^^ to a single fraction. 

3X6X9 

=s:^|=s:^^ Answer. 

4X6X10 
t. Reduce f of 4 of |f to a single fraction. Ane. }}f • 

3. Reduce ^ of || of -j^ of 20 * to a simple (or improper) fraction. 

FT. To reduce fractions of different denominations to equivalent fractions 

having a common denominator. 

RULE. 

Multiply each numerator into all the denominators, except its own, for 
a new numerator, and aU the denominators into each other, continually, 
for a common denominator. 

f^.— — ■— — ■ I III I ■ I III II I III ■ ■ ' . II I . I — ^i«>— — ■— ■■— 

* Any whole number may be reduced to an improper fraction, by placing 1 un- 
der It for n drnAminator, which munt be done in this case, thus n^. 



VULGAli FRAOTIONS. Arti^^mx. 

EXAMPLES. 
]• Rtdnce if I afid f to equiTalent firactiont, haviog a common denom»- 



1 X6x8<*=40 the nevr aumerator for f 
«X4X8«64 for J 

6x4x5=100 , forf 

4 X 5 X 8333 1 60 the common^ denominator. 
Umac/t the new equivalent fractions are ^%, -j^ and }|| the ansvrer 

ft Reduce f> f of |, 7}, and y\ to a common denominator. 

^ni. tV%, H«» WrV. iWr- 
9. Reduce |}, | of 2|, |3^, and •( to a common denominator. 

•«~- tViVj. WI«. iWA» and ^^,. 

FV. To reduce a fraction of ewe dewrnixmUion to Refraction of another^ fna 

greater, retaining tfte tasM value. 

RULE. 
Reduce the given fraction to a compound: one by companng it with all 
die denominations between it and that denomiaation yoo woiikl reduce it 
to ; then reduce that compound iraction to a simple one, by Case V. 

EXAMPLES. 
1 . Reduce ^ of a penny to the fraction of a pound. 
By comparing it, the comj)ound fraction will be | of |^ ^'^ iV* "^hen 
7X IX 1 

■ =sy^^^ of a pound J the Jinnee*. 

8x12X20 
S» Reduce | of a pound AToirdupois to the fraction of I cwt. 

9. Reduce ^ of a Pennyweight to the fraction of a pound Troy. 

4. Reduce f of a penny to the fraction of a Guinea^ 

* ^ju. ^^fY €tnmea* 

VUL To reduce the fraction of one denomination to the fraction of ai^otker 

but less, reteAning the same vahie. 

Keduce the given fraction to a compound one, as^ in the« precediDg. caie, 
only observing to invert the parts contained in the integer ; then reduce 
this compound fraction to a simple one, and that to its lowest terms. 

EXAKPLES. 
1. Reduce j^-g of a pound to the fraction ofa penny. 

7 X20x 12 
Thus Tfa of V of y. Then ^^^^^ ^^ ^»f g jf ^^rf. 

ffr Reduce ^^ of a pound to the fraction of a farthing. Jtnf. |9^ 
3* Reduce ^^^^ of a ft Troy to the fraction 0/ a pwt. , Ans. Ipwt. 
4. Redtrce ^ ^ of a guinea to the fraction of a pound. miM. Ijg. 



I II 



• CoiApared thus 4 o^V ^fiV 



AFrtWDM VUIiOAR FRACTJ0M5. 

IX. To find th€ vfUue ^afraeiian #• 1h§ kncmnfm/ii of th§ f9$^^^. , 

RULE. 
Multiply the numerator by the parts in the next inferior denomination, 
mid divide the product by the denominator ; and if any thing remain, mnl- 
tftpJy it bj the next inferior denomination and divide as before, and so on, 
afr(f«r as necessary ; the several qu(rtients will be the answer. 

EXAMPLES. 

1. What is the value of | of a poiind ? 

2 Multiply the numerator of the 

20 fraction ^2) by 20, the nvmber of 

3N4Q ^ rfihilUogs m a pound ; the product, 

r^^ ^ (40) dinded by 3, the denofsinaftor* 

* 12 gives 13, the number of shilUap, 

and 1 remaining, being multiplied by 

^)^^ 1 2 the number of pence in a shilling, 

Ad, and the product, ( 1 ^) divided as be- 

Afu. 13<. 4d. fore by 3, gives 4, the number of 

pence, and no remainder. Hence 
the answer, I3i, 4c(. 

2 What i» the value of { of a pound Troy ? An** 7 or. 4p3vt0 

S. What is the value of |of apound AvoirdupQis ? 

Am. 12 oz. 12^ dr. 

4. Reduce | of a mile to its proper quantity. Ans. 6 fur. 16 pokt. 

X. To reduce any given qmmtify to the fraction ^f^agrnHer denomination of 

the same kind. 

Reduce the ..given quantity to the lowest denomination meQiioq^ fQf a 
numerator ; then reduce the integral part to the same denomination /ojr# 
denominator, which placed under the numerator before fouB4 wUm^IIIP^ 
the fraction required. 

EXAltfPLES. 

1. Reduce 16<. 8 J. to the fraction of a pound. 

1£. Integral part. 16«. 8 J. 

20 12 

20 200 Muflurolpr. 

12 

240 DenomMor. Ans. W^£* 

t. Reduce 6 furipngt and 16 poles to the fctttimi of <i«iilt. 

3. Reduce 12 or. 12| dr. to the fractiotn of a pound AvmvdupoiSk 

Ans. ^ cf a povnd 



TCTLGAK PRACTlONi. Arrm:^hi 

Jdiitum of Vulgar Fractions. 

BULK. 

Reduce compound fractioliis to siDgle ones, mixed numbers to impropei 
flractionsy and fractions of different integers to those of the same, and all 
oC them to a common denominator ; then the sum of the numerators 
written OTer the common denominator will be the sum of the fraction 
required. 

EXAMPLES. 

I. Add f , 9 1, and f of ^ together. 

First, the mixed number 9^ssY ; the compound fraction | of ^»c} 
Then the fractions are ^, y and } ; which reduce to a common deno^- 
lator.. 

3x6x6« 90 

46x7x6»1932 

2x7x5=s 70 

7 X 6 X 6==^^=9j|i ^iMwer. 
t. Add l^y, 2^, 3^ and 14}^ together. Atu. 22. 

3. Add |£. ^$. and ^d. together. Afu. 2s. B^^d. 

4. Add f of 17£. 9t£. and f of 4 of 4£. together. 

Ans. 16£. 12f. ^d. 



Subtraction of Vulgar Fractions 

RULE. 

* Prepare the fractions as in addition, and the di^erence of the numera* 
tors written above the coounon denominator will give the difference of tbte 
Enactions required. 

To ivHract a fraetum from a whole number ; from the denominator ot 
the fraction subtract the numerator and place the remainder over the de- 
nominator : then deduct 1 from the integer or whole number. 

EXAMPLES. 

U From |f take |. 
49 X 9«»441 
5X60»260 
M)X 9w450 com. denam. 

Theirefore Hi^il^iH ^ Amwer 
t. From 13J take ^ of 16. An$. 2^^ 

3, From i£. take f of a shilling. Ant. 14*. 3<^ 

4 FroBi 7 weeks take 9^% days. .taw. 6». 4 J. Ik. 12ip». 

* From 3 take ^. Ant. 2ff. 



Avrmna VULGAR FRACTIONS. ffS 

Ifyhipticatian of Vulgar Eractiong, 

RUt£. 

Reduce compound fractions to simple ones, and mixed numbers to im* 
proper fractions ; then multiply the numerators together for a new name- 
rator, and the denominators for a new denominator. ^ 

EXAMPLES. 
1. Multiply 4^ by f 

'^ 2X8 ^ 

t. Multiply I of 5 by } off. Am. A. 

3. Multiply 48f by \^. Mm. 672 A- 

4. Multiply W ^y } of I off '^*"* A 

Division of Vulgar FVaetums. 

RULE. 

Prepare the fractions, as already directed ; then inrert the divHor and 
proceed as in multiplication. 

EXAMPLES. 

1. Dindefbyf. 

The divisor | inverted wiU be |. Then!2i?»^i««f ^^m. 

7X2 

ft Divide 5 by ^ Am. 7^. 

3. Divide 9^ by I of 7. Am. 2^. 

4; Divide f by 9. Am. ^. 

5. Divide 7 by f . Am. 18|. 
9 Divide 6206^ by I of 91. Jm. 71f 

Rule of Three Direct in Vulgar Fractions 

RULE. 

Having stated the question, make the pieessary preparations, as in Re- 
duction of Fractions, and invert the first term ; then proceed as ia Mnlti* 
pUcation of Fractions. 

EXAMPLES 

1. If I of a yard cost } of a pound what will | of an tU Eni^ish cemc to, 
at the saoM rale f 



§m VULGAR FRACTIONS. Arnnmx 

First, redace the | of a jard to the fcactioa of «ii £B Englitb ; thui ^ of 

Then, as ^ : | :: j. Invert the firet term, and pra 
ceed as in Multiplication — 

# Thus?!?2i^?^^=l*?r£2. 0. 

f . If I yd. ^ost }£. what will 40| ^(2^. come to ? ^lu. £^9 1#. ScT. 

3. If tV of s *hip cost £51, viiat are ^ of her worth ? 

^fW.XlO 18». 6d. S^q. 

4. At £3f per CwL what will 9| /fr. eome to ? .^tu. 69. S^d. 

5. If f ^(^. cost 4 of a £. what will j% £11 English cost ? 

^n5. 175. 1({. 2||f 

6. A man owning | of a farm, sells | of his share for £171 ; what is the 

whole farm valued at ? An$, £380. 



Rule of Three Inverse in Vulgar Fractions. 

EXAMPLES. 

1. If 2514. will pay for the carriage of an Cwt. 145| miles, how far may 

6| Cwt. be carried for the ^n»e mi^^ey ? Arts, 22^ miles. 

2. If the penny while-loaf weigh 7 oz. when a bushel of wheat cost ds. 6d 
what is the bushel worth when the penny white-loaf weighs 2 j oz. ? 

Ans, 155.' 4|c?« 

3. How much shalloon, that is | yard wide, Will line 6£ yards of cloth tb<nt 

is H yard wide ? Ans, 11| yards. 
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